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LIPID-MODIFIED IMMUNE RESPONSE MODIFIERS 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims priority to U.S. Patent Application Serial No. 
10/640904, filed on August 14, 2003, and to U.S. Provisional Patent Application 
Serial Nos. 60/515604, filed on October 30, 2003, and 60/544561, filed on 
10 February 13, 2004, each of which is incorporated herein by reference in their 
entirety. 

BACKGROUND 

In the 1950's the ljfZ-imidazo[4,5-c]qxunoline ring system was developed, 
and l-(6-methoxy-8-quinolinyl)-2-methyl-l^-imidazo[4,5-c]quinoline was 
synthesized for possible use as an antimalarial agent. Subsequently, syntheses of 
various substituted liy-imidazo[4,5-c] quinolines were reported. For example, 
l-[2-(4-piperidyl)ethyl]-li7-imidazo[4,5-c]quinoline was synthesized as a 
possible anticonvulsant and cardiovascular agent. Also, several 2- 
oxoimidazo[4,5-c]quinolines have been reported. 

Certain li!/-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted 
derivatives thereof were later foimd to be useful as antiviral agents, 
bronchodilators and immimomodulators. Subsequently, certain substituted IH- 
imidazo[4,5-c] pyridin-4-amine, quinolin-4-amine, tetrahydroquinolin-4-amine, 
naphthyridin-4-aniine, and tetrahydronaphthyridin-4-amine compoimds as well 
as certain analogous thiazolo and oxazolo compounds were synthesized and 
found to be useful as immxme response modifiers (IRMs), rendering them useful 
in the treatment of a variety of disorders. 

There continues to be interest in and a need for compounds that have the 
ability to modulate the immune response, by induction of cytokine biosynthesis 
or other mechanisms. 
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SUMMARY 

A new class of compounds useful for modulating cytokine biosynthesis 
has now been found. In one aspect, the present invention provides an IRM 
compound covalently bound to an Ri group wherein Ri is as defined below; and 
5 pharmaceutically acceptable salts thereof. In one embodiment, the present 
invention provides such compounds, which are of Formula I: 




I 

wherein Ra, Rb, Ri, and R" are as defined below; and pharmaceutically 
10 acceptable salts thereof. 

Examples of such compounds include those of the following Formulas IE, 
m, IV, V, VI,andVn: 
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vn 

10 

wherein R, Ra, Rb, Ru R2, and n are as defined below; and pharmaceutically 
acceptable salts thereof. 

IRM compounds covalently bound to an Ri group including the 
compounds of Formula I are useiul as immune response modifiers (IRMs) due to 

1 5 their ability to induce or inhibit cytokine biosynthesis (e.g., induce or inhibit the 
biosynthesis or production of one or more cytokines) and otherwise modulate the 
immime response when administered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases, 
neoplastic diseases, and autoimmune diseases that are responsive to such 

20 changes in the immune response. 

In another aspect, the present invention provides pharmaceutical 
compositions containing the immune response modifier compounds, and 
methods of inducing or inhibiting cytokine biosynthesis in an animal, treating a 
viral disease in an animal, and treating a neoplastic disease in an animal, by 
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administering an effective amount of one or more compounds of Formula I 
and/or phaxmaceutically acceptable salts thereof to the animal. 

As used herein, "a," "an," "the," "at least one," and "one or more" are 
used interchangeably. 
5 The terms "comprising" and variations thereof do not have a Umiting 

meaning where these terms appear in the description and claims. 

The above summary of the present invention is not intended to describe 
each disclosed embodiment or every implementation of the present invention. 
The description that follows more particularly exemplifies illustrative 
10 embodiments. Guidance is also provided herein through lists of examples, 
which can be used in various combinations. In each instance, the recited Hst 
serves only as a representative group and should not be interpreted as an 
exclusive list. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows expansion of antigen-specific CDS'** T cells after 
immunization with ovalbumin, as described in Example 5. 

Figure 2 shows expansion of antigen-specific CD 8"^ T cells in one subject 
after immunization with a colloidal suspension of IRM and ovalbimiin, as 
20 described in Example 5 . 

Figure 3 shows expansion of antigen-specific CD8"^ T cells in a second 
subject after immunization with a colloidal suspension of IRM and ovalbumin, 
as described in Example 5. 

25 DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

OF THE INVENTION 
The present invention provides a new class of compounds in which an 
IRM compound is covalently bound to an Ri group wherein R\ is as defined 
below; and pharmaceutically acceptable salts thereof. More specifically, the 
30 present invention provides compounds of the following Formulas I through VII: 

/' 



-4- 
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VI 




vn 



wherein R, Ra, Rb, Ru R2, R", and n are as defined below; and pharmaceutically 
acceptable salts thereof. 

In one aspect, the present invention provides an IRM compound 
10 covalently bound to an Ri group wherein Ri has the formula alkylene-L-Ri-i, 
alkenylene-L-Ri-t, or alkynylene-L-Ri-i, wherein: 

the alkylene, alkenylene, and alkyiiylene groups are optionally interrupted 
with one or more -O- groups (preferably, interrupted with one -O- group); 

L is a bond or a functional linking group; and 
15 Ri^i is a linear or branched aliphatic group having at least 1 1 carbon 

atoms 0>referably, at least 12 carbon atoms), optionally including one or more 
unsaturated carbon-carbon bonds; or a pharmaceutically acceptable salt thereof; 
with the proviso that for a compound of Formula I: 



>- 

N 
I 



I 

when L is -NH-S(0)2- and Ra and Rb join to form an unsubstituted benzene ring, 
Ri-i is a linear or branched aUphatic group having greater than 16 carbon atoms, 
optionally including one or more unsaturated carbon-carbon bonds; and with the 
25 further proviso that for a compound of Formula I when L is -NH-C(O)- and Ra 
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and Rb join to form an unsubstituted pyridine ring, Ri-i is a linear or branched 
aliphatic group having greater than 1 1 carbon atoms, optionally including one or 
more imsatixrated carbon-carbon bonds. 

In one embodiment, the present invention provides compounds of the 
following Formula I: 



Ra 

I 

wherein: 

Ri has the formula alkylene-L-Ri-u alkenylene-L-Ri-i, or 
1 0 alkynylene-L-Ri-i , wherein: 

the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups (preferably, 
with one -O- group); 

L is a bond or a functional linking group; and 
15 Ri-i is a linear or branched aUphatic group having at least 

1 1 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds; 
R" is hydrogen or a non-interfering substituent; 

Ra and Rb are each independently selected from the group consisting of: 
20 hydrogen, 

halogen, 
alkyl, 
alkenyl, 
alkoxy, 

25 alkylthio, and 

-N(R3)2; 

or when taken together, Ra and Rb form a fused aryl ring or heteroaryl 
ring containing one heteroatom or a fused 5- to 7-membered saturated ring, 
optionally containing one heteroatom, wherein the heteroatom is selected from 
30 the group consisting of N and S, and wherein the aryl, heteroaryl, or 5- to 7- 



-7- 
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membered saturated ring is unsubstituted or substituted by one or more non- 
interfering substituents; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -NH-S(0)2- and Ra and Rb join to form an 
5 unsubstituted benzene ring, Ri-i is a linear or branched aliphatic group having 
greater than 16 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds; and with the further proviso that when L is -NH-C(O)- and 
Ra and Rb join to form an unsubstituted pyridine ring, Ri-i is a linear or 
branched aliphatic group having greater than 1 1 carbon atoms, optionally 
1 0 including one or more unsaturated carbon-carbon bonds; 
or a pharmaceutically acceptable salt thereof. 

Ih one embodiment, the present invention provides compounds of the 
following Formula 11: 




NK 



15 



n 



wherein: 



Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri-i, or 
aUcynylene-L-Ri-i, wherein: 



20 



the alkylene, aUcenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups (preferably, 
with one -O- group); 



25 



L is a bond or a functional linking group selected from the 
group consisting of -NH"S(0)2-, -NH-C(O)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH^C(S)-NR3-, 
-NH-C(0)-0-, -0-, -S-, and -8(0)2-; and 



Ri-i is a linear or branched aliphatic group having at least 
11 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds; 



30 



R2 is selected from the group consisting of: 



hydrogen; 



-8- 
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alkyl; 

alkenyl; 

aryl; 

heteroaryl; 
5 heterocyclyl; 

alkylene-Y-alkyl; 
alkylene-Y- alkenyl; 
alkylene-Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
10 from the group consisting of: 

-OH; 
halogen; 
-N(R4)2; 

-C(0)-Ci-ioalkyl; 
15 -C(0>0-Ci.ioalkyl; 

-Ns; 
aryl; 

heteroaryl; 
heterocyclyl; 
20 "C(0)-aryl; and 

-C(0)-heteroaryl; 

wherein: Y is -O- or -S(0)o-2-; and each R4 is 
independently selected from the group consisting of hydrogen, 
Ci-ioalkyl, and C2-ioalkenyl; 
25 Ra and Rb are each independently selected from the group consisting of: 

hydrogen, 
halogen, 
alkyl, 
alkenyl, 

30 alkoxy, 

alkylthio, and 
-N(R3)2; 



-9- 
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10 



15 



20 



or when taken together, Ra and Rb form a fused aryl ring or heteroaryl 
ring containing one heteroatom wherein the aryl or heteroaryl ring is 
unsubstituted or substituted by one or more R groups; or when taken together, Ra 
and Rb form a fused 5- to 7-membered saturated ring, optionally containing one 
heteroatom selected from the group consisting of N and S, and unsubstituted or 
substituted by one or more R groups; wherein R is selected from the group 
consisting of 



halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 

alkoxy, 

alkylthio, and 

-N(R3)2. 



R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -]SIH-S(02)- and Ra and Rr join to form an 
unsubstituted benzene ring, Ri-i is a linear or branched ahphatic group having at 
least 16 carbon atoms, optionally including one or more unsaturated carbon- 
carbon bonds; and with the further proviso that when L is -NH-C(O)- and Ra and 
Rb join to form an unsubstituted pyridine ring, Ri-i is a linear or branched 
ahphatic group having greater than 1 1 carbon atoms, optionally including one or 
more unsaturated carbon-carbon bonds; 
or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides compounds of the 
following Formula U: 




30 



n 



wherein: 



-10- 
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Ri has the formula alkylene-L-Ri-u alkenylene-L-Ri-i, or 
alkynylene-L-Ri-i, wherein: 

the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups (preferably, 
5 with one -O- group); 

L is a bond or a functional linking group selected from the 
group consisting of -]SfH-S(0)2-, -NH-C(O)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -NH-C(0)-NR3-, "NH-C(S)-NR3-, 
-]SIH-C(0)-0-, and -S(0)2S and 

10 Ri_i is a Unear or branched ahphatic group having at least 

11 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds; 
R2 is selected from the group consisting of: 
hydrogen; 
15 alkyl; 

aUcenyl; 
aryl; 

heteroaryl; 
heterocyclyl; 
20 alkylene- Y-alkyl; 

alkylene- Y- alkenyl; 
alkylene- Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
25 -OH; 

halogen; 

-N(R4)2; 

-C(0)-Ci.ioalkyl; 
-C(0)-0-Ci-ioalkyl; 
30 -N3; 

aryl; 

heteroaryl; 
heterocyclyl; 

-11- 
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-C(0)-aryl; and 
-.C(0)-heteroaryl; 

wherein: Y is -O- or -S(0)o-2-; and each R4 is 
independently selected from the group consisting of hydrogen, 
5 Ci-ioalkyl, and C2-ioalkenyl; 

Ra and Rb are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
alkyl, 

10 alkenyl, 

alkoxy, 
alkylthio, and 
-N(R3)2; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
15 or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides compounds of the 
following Formula HE: 




m 

20 wherein: 

Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri.i, or 
alkynylene-L-Ri-i, wherein: 

the alkylene, alkenylene, and aUcynylene groups are 
optionally interrupted with one or more -O- groups (preferably, 
25 with one -O- group); 

L is a bond or a functional linking group selected from the 
group consisting of -NH-S(0)2-, -NH-C(O)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH-C(S)-NR3-, 
-NH-C(0>0-, -0-, and -S(0)2-; and 



-12- 
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Ri_i is a linear or branched aliphatic group having at least 
11 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds; 
R is selected from the group consisting of 
5 halogen, 

hydroxy, 
alkyl, 
alkenyl, 
haloalkyl, 
10 aUcoxy, 

alkylthio, and 

-N(R3)2; 

n is 0 to 4; 

R2 is selected from the group consisting of: 
15 hydrogen; 

alkyl; 

alkenyl; 

aryl; 

heteroaryl; 
20 heterocyclyl; 

alkylene-Y-alkyl; 
alkylene- Y- alkenyl; 
alkylene-Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
25 from the group consisting of: 

-OH; 

halogen; 

-N(R4)2; 

-C(0)-Ci-ioalkyl; 
30 -C(0)-0-Ci-ioalkyl; 

-N3; 
aryl; 

heteroaryl; 

-13- 
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heterocyclyl; 
-C(0)-aryl; and 
-C(0)-heteroaryl; 
Yis-a-or-S(0)o.2-; 
5 each R4 is independently selected jfrom the group consisting of hydrogen, 

Ci-ioalkyl, and C2-ioalkenyl; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -NH-SCC^)-, and n is 0, Ri-i is a linear or 
branched aliphatic group having at least 16 carbon atoms, optionally including 
1 0 one or more unsaturated carbon-carbon bonds; 
or a pharmaceutically acceptable salt thereof. 

In other embodiments, the present invention provides compoiuids of the 
following Formulas IV, V, VI, and VII: 




15 IV V 




VI vn 

wherein: 

20 Ri has the formula alkylene-L-Ri-i, aDcenylene-L-Ri-i, or 

aUcynylene-L-Ri-i, wherein: 

the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups (preferably, 
with one -O- group); 

25 L is a bond or a functional linking group selected from the 

group consisting of -NH-S(0)2-, -NH-C(O)-, -NH-C(S)-, 

-NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH-C(S)-NR3-, 

-14- 
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-NH-C(0)-0-, ~0-, and -S(0)2-; and 

Ri_i is a linear or branched aliphatic group having at least 
1 1 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds; 
5 R is selected JBrom the group consisting of 

halogen, 
hydroxy, 
alkyl, 
alkenyl, 

10 haloalkyl, 

alkoxy, 
alkylthio, and 

-N(R3)2; 
n is 0 or 1; 

15 R2 is selected from the group consisting of: 

hydrogen; 
alkyl; 
alkenyl; 
aryl; 

20 heteroaryl; 

heterocyclyl; 
alkylene-Y-alkyl; 
alkylene-Y- alkenyl; 
alkylene-Y-aryl; and 

25 alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 

halogen; 

-N(R4)2; 

30 -C(0)-Ci-ioalkyl; 

-C(0)-0-Ci.ioalkyl; 

-N3; 

aryl; 

-15- 
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heteroaryl; 
heterocyclyl; 
-C(0)-aryl; and 
-C(0)-heteroaryl; 
Yis-0-~or~S(0)o-2-; 

each R4 is independently selected from the group consisting of hydrogen, 
Ci-ioalkyl, and C2-ioa'lkenyl; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -NH-C(O)-, and n is 0, Ri-i is a linear or 
branched aliphatic group having at least 12 carbon atoms, optionally including 
one or more unsaturated carbon-carbon bonds; 
or a pharmaceutically acceptable salt thereof. 

In the context of the present invention, the term "aliphatic" group means 
a saturated or unsaturated linear or branched hydrocarbon group. This term is 
used to encompass aDcyl, alkenyl, and alkynyl groups, for example. 

As used herein, the terms "aDcyl," "alkenyl," "alkynyl" and the prefix 
"alk-" are inclusive of both straight chain and branched chain groups and of 
cycHc groups, i.e. cycloalkyl and cycloalkenyl. Unless otherwise specified, these 
groups contain from 1 to 20 carbon atoms, with alkenyl groups containing from 2 
to 20 carbon atoms, and alkynyl groups containing from 2 to 20 carbon atoms. 
In some embodiments, these groups have a total of up to 10 carbon atoms, up to 
8 carbon atoms, up to 6 carbon atoms, or up to 4 carbon atoms. Cyclic groups 
can be monocyclic or polycyclic and preferably have from 3 to 10 ring carbon 
atoms. Exemplary cyclic groups include cyclopropyl, cyclopropyhnethyl, 
cyclopentyl, cyclohexyl, adamantyl, and substituted and unsubstituted bomyl, 
norbomyl, and norbomenyl. 

Unless otherwise specified, "alkylene," "alkenylene," and "alkynylene" 
are tlie divalent forms of the "alkyl," "alkenyl," and "alkynyl" groups defined 
above. Likewise, "alkylenyl," "alkenylenyl," and "alkynylenyl" are the divalent 
forms of the "alkyl," "alkenyl," and "alkynyl" groups defined above. For 
example, an arylalkylenyl group comprises an alkylene moiety to which an aryl 
group is attached. 



-16- 
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The term "haloalkyl" is inclusive of groups that are substituted by one or 
more halogen atoms, including perfluorinated groups. This is also true of other 
groups that include the prefix "halo-". Examples of suitable haloalkyl groups are 
chloromethyl, trifluoromethyl, and the like. 
5 The term "aryl" as used herein includes carbocyclic aromatic rings or ring 

systems. Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl 
and indenyl. 

The term "heteroaryl" includes aromatic rings or ring systems that contain 
at least one ring heteroatom (e.g., O, S, N). Suitable heteroaryl groups include 

10 furyl, thienyl, pyridyl, quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, 
pyrrolyl, tetrazolyl^ imidazolyl, pyrazolyl, oxazolyl, thiazolyl, benzofiiranyl, 
benzothiophenyl, carbazolyl, benzoxazolyl^ pyrimidinyl, benzimidazolyl, 
quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl, isothiazolyl, purinyl, 
quinazolinyl, pyrazinyl, l-oxidopyridyl, and so on. 

15 The term "heterocyclyl" includes non-aromatic rings or ring systems that 

contain at least one ring heteroatom (e.g., O, S, N) and includes all of the fully 
saturated and partially unsaturated derivatives of the above mentioned heteroaryl 
groups. Exemplary heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, 
morpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl, 

20 imidazolidinyl, isothiazolidinyl, tetrahydropyranyl, quinuclidinyl, 
homopiperidinyl, and the like. 

The terms "arylene," "heteroarylene," and "heterocyclylene" are the 
divalent forms of the "aryl," "heteroaryl," and "heterocyclyl" groups defined 
above. Likewise, "arylenyl," "heteroarylenyl," and "heterocyclylenyl" are the 

25 divalent forms of the "aryl," "heteroaryl," and "heterocyclyl" groups defined 
above. For example, an alkylarylenyl group comprises an arylene moiety to 
which an alkyl group is attached. 

When a group (or substituent or variable) is present more than once in 
any Formula described herein, each group (or substituent or variable) is 

30 independently selected, whether explicitly stated or not. For example, for the 
formula -N(R3)2 each R3 group is independently selected. In another example, 
when more than one R group is present and each R group contains one or more 
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-N(R3)2 groups, then each R group is independently selected, and each R3 group 
is independently selected. 

The invention is inclusive of the compounds described herein, and salts 
thereof, in any of their phannaceutically acceptable forms, including isomers 
5 (e.g., diastereomers and enantiomers), solvates, polymorphs, and the like. In 
particular, if a compound is optically active, the invention specifically includes 
each of the compound's enantiomers as well as racemic mixtures of the 
enantiomers. 

In some embodiments, compounds of Formulas I-VII induce the 
10 biosynthesis of one or more cytokines. 

For any of the compounds presented herein, each one of the following 
variables (e.g., R, R", Ri, R2, Ra, Rb, n, L, and so on) in any of its embodiments 
can be combined with any one or more of the other variables in any of their 
embodiments as would be imderstood by one of skill in the art. Each of the 
15 resulting combinations of variables is an embodiment of the present invention. 

For certain embodiments, R" is hydrogen or a non-interfering substituent. 
Herein, "non-interfering" means that the ability of the compound or salt to 
modulate (e.g., induce or inhibit) the biosynthesis of one or more cytokines is not 
destroyed by the non-interfering substitutent. Illustrative non-interfering R" 
20 groups include those described herein for R2. Preferred embodiments of R" and 
R2 are listed below. 

The present invention provides an IRM compound covalently bound to 
an Ri group. Herein, Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri-i, or 
alkynylene-L-Ri-i, wherein the alkylene, alkenylene, and alkynylene groups are 
25 optionally interrupted with one or more -O- groups; L is a bond or a functional 
linking group; and Ri-i is a linear or branched aliphatic group having at least 1 1 
carbon atoms, optionally including one or more imsaturated carbon-carbon 
bonds. In some embodiments, the IRM compound is not imiquimod. 

In some embodiments of Formulas I-VII, the alkylene, alkenylene, and 
30 alkynylene groups within Ri are linear or branched. In certain embodiments the 
alkylene, alkenylene, and alkynylene groups within Ri are linear. In some 
embodiments the alkylene, alkenylene, and alkynylene groups are interrupted 
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with one or more -O- groups. In some embodiments, the alkylene, alkenylene, 
and alkynylene groups are interrapted with one -O- group. 

Herein, the Ri is also referred to as Q-L-Ri-i wherein Q is an alkylene, 
alkenylene, or alkynylene optionally interrupted with one or more -O- groups. In 
5 some embodiments, Q is an alkylene optionally interrupted with one oxygen 
atom (i.e., -O- group). In some embodiments, Ri has the formula 
alkylene-L-Ri-i (i.e., Q-L-Ri-i) and the alkylene (Q) is optionally interrapted 
with one oxygen atom. In some embodiments, Ri has the formula 
Ci-salkylene-L-Ri-i and the Ci-salkylene is optionally interrupted with one -O- 
10 group. Alternatively, stated Q is preferably a Ci-salkylene optionally interrapted 
with one -O- group. Examples of preferred Q groups include -(CH2)2-, -(CH2)3-, 

-(CH2)4-, -(CH2)5-, and -(CH2)2-0-(CH2)2-. 

In some embodiments, L is a bond or a functional linking group selected 
from the group consisting of -NH-S(0)2-, -]SIH-C(0)-, -NH-C(S)-, 
15 -NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH-C(S)-]S1R3-, -NH-C(0)-0-, -0-, -S-, and 
-8(0)2-. 

In some embodiments, L is a bond or a functional linking group selected 
from the group consisting of -NH-C(O)-, -NH~S(0)2-, and -NH-C(0)-N(R3)-. 

hi some embodiments, when L is -NH-S(0)2- and Ra and Rb join to form 
20 an unsubstituted benzene ring, Ri-i is a linear or branched aliphatic group having 
greater than 16 carbon atoms, optionally including one or more misaturated 
carbon-carbon bonds. In some embodiments, when L is -1S[H-S(02)-, and n is 0, 
Ri-i is a linear or branched aliphatic group having at least 16 carbon atoms, 
optionally including one or more imsaturated carbon-carbon bonds. 
25 In some embodiments, when L is -NH-C(O)- and Ra and Rb join to form 

an unsubstituted pyridine ring, Ri-i is a Imear or branched aliphatic group having 
greater than 1 1 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds. In some embodiments, when L is -NH-C(O)-, and n is 0, 
Ri^i is a linear or branched aUphatic group having at least 12 carbon atoms, 
30 optionally including one or more unsaturated carbon-carbon bonds. 

In some embodiments, Ri-i is a linear or branched aliphatic group having 
at least 11 carbon atoms (preferably, at least 12 carbon atoms), optionally 
including one or more unsaturated carbon-carbon bonds. In some embodiments, 
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Ri.i is a linear or branched aUphatic group liaving 1 1-20 carbon atoms 
(preferably, 12-20 carbon atoms), optionally including one or more unsaturated 
carbon-carbon bonds. In some embodiments, Ri-i is a linear (i.e., straight chain) 
alkyl group having 1 1-20 carbon atoms (preferably, 12-20 carbon atoms). 
5 Such Ri-i substituents are desirable because they provide lipid-Uke 

characteristics to compounds of the present invention. This is advantageous 
because these lipid moieties can aid in the sequestering of IRM's at the site of 
application. That is, the lipid moiety can assist in preventing the rapid diffusion 
of an IRM away from the site of administration. This sequestering can result in 

10 enhanced adjuvancy of an IRM, which could be manifest by enhanced 
recruitment and activation of antigen-presenting cells at a desired site. 
Furthermore, this sequestering can result in less systemic distribution of an IRM, 
and the ability to use lesser amounts of lElM's. 

In some embodiments, Ra and Rb are each independently selected from 

15 the group consisting of: hydrogen, halogen, alkyl, aUcenyl, alkoxy, alkylthio, and 

-N(R3)2. 

In some embodiments, when taken together, Ra and Rb form a fused aryl 
ring or heteroaryl ring containing one heteroatom or a fused 5- to 7-membered 
saturated ring, optionally containing one heteroatom, wherein the heteroatom is 
20 selected from the group consisting of N and S, and wherein the aryl, heteroaryl, 
or 5- to 7-membered saturated ring is imsubstituted or substituted by one or more 
non-interfering substituents. Preferably, the substituents are selected from the 
group consisting of: halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, 
alkylthio, and -N(R3)2. 

25 hi some embodiments, when taken together, Ra and Ra form a fused aryl 

ring or heteroaryl ring containing one heteroatom selected from the group 
consisting of N and S wherein the aryl or heteroaryl ring is unsubstituted or 
substituted by one or more R groups; or when taken together, Ra and Rb form a 
fused 5- to 7-membered saturated ring, optionally containing one heteroatom 

30 selected from the group consisting of N and S, and unsubstituted or substituted 
by one or more R groups. 

In some embodiments, when taken together, Ra and Rb form a fused 5- to 
7-membered saturated ring, optionally containing one heteroatom selected from 
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the group consisting of N and and unsubstituted or substituted by one or more 
substituents selected from the group consisting of: halogen, hydroxy, alkyl, 
alkenyl, haloalkyl, alkoxy, alkylthio, and -N(R3)2. 

In some embodiments, Ra and Rb form a fused aryl or heteroaryl ring. 
5 In some embodiments, Ra and Rb form a fused 5- to 7-membered 

saturated ring. 

In some embodiments, Ra and Rb form a fused benzene ring which is 
unsubstituted. 

In some embodiments, Ra and Rb form a fused pyridine ring which is 
10 unsubstituted. 

In some embodiments, R is selected from the group consisting of: 
halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio, and -N(R3)2. 
In some embodiments, R" and R2 are selected from the group consisting of: 
hydrogen; alkyl; alkenyl; aryl; heteroaryl; heterocyclyl; alkylene-Y-alkyl; 
15 alkylene-Y- alkenyl; alkylene-Y-aryl; andalkyl or alkenyl substituted by one or 
more substituents selected from the group consistmg of: -OH; halogen; 
-N(R4)2; -C(0)-Ci.ioalkyl; -C(0)-0-Ci-ioalkyl; -N3; aryl; heteroaryl; 
heterocyclyl; -C(0)~aryl; and -C(0)-heteroaryl. Preferably, in such 
embodiments, Y is -O- or -S(0)o-2-, and each R4 is independently selected from 
20 the group consisting of hydrogen, Ci-ioalkyl, aad C2-ioalkenyl. 

In some embodiments, R" and R2 are selected from the group consisting 
of hydrogen, alkyl, and alkylene-O-alkyl. 

In some embodiments, each R3 is independently selected from the group 
consisting of hydrogen and alkyl. 
25 In some embodiments, each R4 is independently selected from the group 

consisting of hydrogen, Ci-ioalkyl, and C2-ioalkenyl. 
In some embodiments, Y is — O— or -S(0)o-2-- 

In some embodiments, n is 0 to 4. In some embodiments, n is 0 or 1. In 
some embodiments, n is 0. 

30 

Preparation of Compoimds 

Compounds of the invention can be prepared using synthetic methods 
that are known to be useful in the preparation of imidazoquinolines, 
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tetrahydroimidazoquinolines, imidazopyridines, imidazonaphthyridines, and 
tetrahydroimidazonaphthyridines. 

For example, compounds of the invention where L is — NH-C(O)- can be 
prepared from conventional fatty acids such as stearic acid, palmitic acid, and 
linoleic acid using the synthetic methods described in U.S. Patent Nos. 
6,451,810; 6,545,016; 6,194,425; 6,660,747; and 6,664,265 and PCX 
Publication WO 03/103584. 

Compounds of the invention where L is --NH-S(0)2- can be prepared 
from sulfonyl chlorides of the formula Ri-iS(0)2Cl using the synthetic methods 
described in U.S. Patent Nos 6,331,539; 6,525,064; 6,194,425; 6,677,347; 
6,677,349; and 6,683,088 and PCT Publication WO 03/103584. 

Compounds of the invention where L is — NH-C(0)-N(R3)- or 
— NH-C(S)-N(R3)- can be prepared from isocyanates or thioisocyantes of the 
formulas Ri-iC=N=0 and Ri-iC=N=S respectively using the synthetic methods 
described in U.S. Patent Nos. 6,541,485; 6,573,273; 6,656,938; 6,660,735; and 
6,545,017 and PCT PubUcation WO 03/103584. 

Compounds of the invention where L is a bond can be prepared from 
amines of formula R1-1NH2 using the synthetic methods described in U.S. Patent 
Nos. 4,689,338; 4,929,624; 5,268,376; 5,389,640; 5,352,784; and 5,446,153. 

Compounds of the invention where L is -S~ or --8(0)2- can be prepared 
from mercaptans of formula Ri-iSH using the synthetic methods described in 
U.S. Patent Nos. 6,664,264 and 6,667,312. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically 
effective amount of a compound of the invention as described above in 
combination with a pharmaceutically acceptable carrier. 

The term "a therapeutically effective amount" or "effective amo\mt" 

means an amount of the compound sufficient to induce a therapeutic or 

prophylactic effect, such as cytokine induction, c>1okine inhibition, 

immunomodulation, antitumor activity, and/or antiviral activity. Although the 

exact amount of active compound used in a pharmaceutical composition of the 

invention will vary according to factors known to those of skill in the art, such as 
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the physical and chemical nature of the compound, the nature of the carrier, and 
the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about 100 
nanograms per kilogram (ng/kg) to about 50 milligrams per kilogram (mg/kg), 
5 preferably about 10 micrograms per kilogram (jig/kg) to about 5 mg/kg, of the 
compound to the subject. A variety of dosage forms may be used, such as 
tablets, lozenges, capsules, parenteral formulations, syrups, creams, ointments, 
aerosol formulations, transderaial patches, transmucosal patches and the like. 
The compounds of the invention can be administered as the single 

10 therapeutic agent in the treatment regimen, or the compounds of the invention 
may be administered in combination with one another or with other active 
agents, including additional immune response modifiers, antivirals, antibiotics, 
antibodies, proteins, peptides, oligonucleotides, etc. 

The compoxmds of the invention have been shown to induce, and certain 

15 compounds of the invention may inhibit, the production of certain cytokines in 
experiments performed according to the tests set forth below. These results 
indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them 
useful in the treatment of a variety of disorders, 

20 Cytokines whose production may be induced by the administration of 

compounds according to the invention generally include interferon-a (IFN-a) 
and/or tumor necrosis factor-a (TNF-a) as well as certain interleukins (IL). 
Cytokines whose biosynthesis may be induced by compoimds of the invention 
include IFN-a, TNF-a, IL-1, IL-6, IL-10 and IL-12, and a variety of other 

25 cytokines. Among other effects, these and other cytokines can inhibit virus 

production and tumor cell growth, making the compounds useful in the treatment 
of viral diseases and neoplastic diseases. Accordingly, the invention provides a 
method of inducing cytokine biosynthesis in an animal comprising administering 
an effective amount of a compound or composition of the invention to the 

30 animal. The animal to which the compound or composition is administered for 
induction of cytokine biosynthesis may have a disease as described infra^ for 
example a viral disease or a neoplastic disease, and administration of the 
compound may provide therapeutic treatment. Alternatively, the compound may 
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be administered to the animal prior to the animal acquiring the disease so that 
administration of the compound may provide a prophylactic treatment. 

In addition to the ability to induce the production of cytokines, 
compounds of the invention may affect other aspects of the innate immune 
5 response. For example, natural killer cell activity may be stimulated, an effect 
that may be due to cytokine induction. The compounds may also activate 
macrophages, which in tum stimulate secretion of nitric oxide and the production 
of additional cytokines. Further, the compounds may cause proliferation and 
differentiation of B-lymphocytes. 
10 Compounds of the invention can also have an effect on the acquired 

immune response. For example, the production of the T helper type 1 (ThI) 
cytokine IFN-y may be induced indirectly and the production of the T helper type 
2 (Th2) cytokines IL-4, IL-5 and IL-13 may be inhibited upon administration of 
the compounds. 

1 5 Other cytokines whose production may be inhibited by the administration 

of certain compounds according to the invention include tumor necrosis factor-a 
(TNF-a). Among other effects, inhibition of TNF-a production can provide 
prophylaxis or therapeutic treatment of diseases in animals in which TNF is 
mediated, making the compounds useful in the treatment of, for example, 

20 autoimmune diseases. Accordingly, the invention provides a method of 
inhibiting TNF-a biosynthesis in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal. 
The animal to which the compoimd or composition is administered for inhibition 
of TNF-a biosynthesis may have a disease as described infra, for example an 

25 autoimmune disease, and administration of the compound may provide 

therapeutic treatment. Alternatively, the compound may be administered to the 
animal prior to the animal aquiring the disease so that administration of the 
compound may provide a prophylactic treatment. 

Whether for prophylaxis or therapeutic treatment of a disease, and 

30 whether for effecting irmate or acquired immunity, the compound or composition 

may be administered alone or in combination with one or more active 

components as in, for example, a vaccine adjuvant. When administered with 

other components, the compound and other component or components may be 
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administered separately; together but independently such as in a solution; or 
together and associated with one another such as (a) covalently linked or (b) non- 
covalently associated, e.g., in a colloidal suspension. 

Conditions for which IRMs identified herein may be used as treatments 
5 include, but are not Umited to: 

(a) viral diseases such as, for example, diseases resulting firom infection 
by an adenovirus, a herpesvirus (e.g., HSV-I, HSV-II, CMV, or VZV), a 
poxvirus (e.g., an orthopoxvirus such as variola or vaccinia, or moUuscum 
contagiosum), a picoraavirus (e.g., rhinovims or enterovirus), an orthomyxovirus 

10 (e.g., influenzaviras), a paramyxovirus (e.g., parainfluenzavirus, mumps virus, 

measles vims, and respiratory syncytial vims (RSV), a coronavims (e.g., SARS), 
a papovavirus, (e.g., papillomaviruses, such as those that cause genital warts, 
common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B viras), a 
flavivirus (e.g., hepatitis C virus or Dengue vims), or a retrovirus (e.g., a 

1 5 lentivirus such as HIV); 

(b) bacterial diseases, such as, for example, diseases resulting fi-om 
infection by bacteria of, for example, the genus Escherichia, Enterobacter, 
Salmonella, Staphylococci, Shigella, Listeria, Aerobacter, HeUcobacter, 
Klebsiella, Proteus, Pseudomonas, Streptococcus, Chlamydia, Mycoplasma, 

20 Pneumococcus, Neisseria, Clostridium, Bacillus, Corynebacterium, 
Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia, 
Chromobacterium, Bmcella, Yersinia, Haemophilus, or Bordetella; 

(c) other infectious diseases, such as chlamydia, fimgal diseases, such as, 
for example, candidiasis, aspergillosis, histoplasmonsis, cryptococcal meningitis, 

25 or parasitic diseases, such as, for example, malaria, Pneumocystis camii 

pneomonia, leishmaniasis, cryptosporidiosis, toxoplasmosis, and trypanosome 
infection; 

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical 
dysplasia, actinic keratosis, basal cell carcinoma, squamous cell carcinoma, aenal 

30 cell leukemia, Karposi's sarcoma, melanoma, renal cell carcinoma, leukemias, 

such as, for example, myelogeous leukemia, chronic lymphocytic leukemia, and 

multiple myeloma, non-Hodgkin's lymphoma, cutaneous T-cell lymphoma, B- 

cell lymphoma, hairy cell leukemia, and other cancers; and 
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(e) TH2-mediated, atopic, and autoimmune diseases, such as atopic 
dermatitis or eczema, eosinophilia, asthma, allergy, allergic rhinitis, systemic 
lupus erythematosis, essential thrombocythaemia, multiple sclerosis, Ommen's 
syndrome, discoid lupus, alopecia areata, inhibition of keloid formation and 
5 other types of scarring, and enhancing wound healing, including chronic wounds. 

IRMs identified herein also may be useful as a vaccine adjuvant for use 
in conjunction with any material that raises either humoral and/or cell mediated 
immune response, such as, for example, live viral, bacterial, or parasitic 
immimogens; inactivated viral, tumor-derived, protozoal, organism-derived, 

10 fungal, or bacterial immunogens, toxoids, toxins; self-antigens; polysaccharides; 
proteins; glycoproteins; peptides; cellular vaccines; DNA vaccines; recombinant 
proteins; and the like, for use in connection with, for example, BCG, cholera, 
plague, typhoid, hepatitis A, hepatitis B, and hepatitis C, influenza A and 
influenza B, parainfluenza, polio, rabies, measles, mumps, mbella, yellow fever, 

15 tetanus, diphtheria, hemophilus influenza b, tuberculosis, meningococcal and 
pneumococcal vaccines, adenovirus, HIV, chicken pox, cytomegaloviras, 
dengue, feline leukemia, fowl plague, HSV-1 and HSV-2, hog cholera, Japanese 
encephalitis, respiratory syncytial virus, rotavirus, papilloma vims, yellow fever, 
and Alzheimer' s Disease. 

20 IRMs may also be particularly helpful in individuals having 

compromised immune function. For example, JRM compoimds may be used for 
treating the opportunistic infections and tumors that occur after suppression of 
cell mediated immunity in, for example, transplant patients, cancer patients and 
HIV patients. 

25 Thus, one or more of the above diseases or types of diseases, for 

example, a viral disease or a neoplastic disease may be treated in an animal in 
need thereof (having the disease) by administering a therapeutically effective 
amount of a compound or salt of Formula I, n, HI, IV, V, VI, VE, or a 
combination thereof to the animal. An animal may also be vaccinated by 

30 administering an effecive amount of a compound or salt of Formula I, EL, HI, IV, 

V, VI, Vn, or a combination thereof to the animal as a vaccine adjuvant. 

An amount of a compound effective to induce cytokine biosynthesis is an 

amount sufficient to cause one or more cell types, such as monocytes, 
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macrophages, dendritic cells and B-cells to produce an amount of one or more 
cytokines such as, for example, IFN-a, TNF-a, IL-1, IL-6, IL-10 and IL-12 that is 
increased over the background level of such cytokines. The precise amoimt will 
vary according to factors known in the art but is expected to be a dose of about 
5 100 ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. The 
invention also provides a method of treating a viral infection in an animal and a 
method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal. 
An amount effective to treat or inhibit a viral infection is an amount that 

10 will cause a reduction in one or more of the manifestations of viral infection, 
such as viral lesions, viral load, rate of vims production, and mortality as 
compared to untreated control animals. The precise amount that is effective for 
such treatment will vary according to factors known in the art but is expected to 
be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 [ig/kg to 

1 5 about 5 mg/kg. An amount of a compound effective to treat a neoplastic 

condition is an amoxmt that will cause a reduction in tumor size or in the number 
of tmnor foci. Again, the precise amount will vary according to factors known 
in the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg, 
preferably about 10 [ig/kg to about 5 mg/kg. 

20 In certain embodiments, there is provided a method of inducing cytokine 

biosynthesis in an animal comprising administering an effective amount of a 
compound or salt described herein to the animal. In another embodiment, there 
is provided a method of treating a viral disease in an animal comprising 
administering a therapeutically effective amount of a compound or salt described 

25 herein to the animal. In another embodiment, there is provided a method of 
treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt described herein to the 
animal. In another embodiment, there is provided a method of vaccinating an 
animal comprising administering an effecive amount of a compound or salt 

30 described herein to the animal as a vaccine adjuvant. In another embodiment, 

there is provided a method of vaccinating an animal comprising administering an 
effecive amoxmt of ^'-(2-{2-[4-amino-2-(2-methoxyetilyl)-li^-imidazo[4,5- 
c]quinolin-l-yl]ethoxy}ethyl)hexadecanamide to the animal as a vaccine 

-27- 



wo 2005/018555 



PCT/US2004/026157 



adjuvant. In another embodiment, there is provided a method of vaccinating an 
animal comprising administering an effecive amomit of A^-(2-{2-[4-amino-2~(2- 
methoxyethyl)-li?'-imidazo[4,5-c]quinolin-l-yl]ethoxy} ethyl)octadecanamide to 
the animal as a vaccine adjuvant. In another embodiment, there is provided a 
5 method of vaccinating an animal comprising administering an effecive amoxmt 
of N"(2- {2-[4-amino-2-(2-methoxyethyl)-li?"-imidazo[4,5-c]quinolin--l- 
yl]ethoxy}ethyl)dodecanamide to the animal as a vaccine adjuvant. In another 
embodiment, there is provided a method of vaccinating an animal comprising 
administering an effecive amount of A^-(2-{2-[4-amino-2-(2-methoxyethyl)-liy- 
10 iniidazo[4,5-c]quinohn-l-yl]ethoxy}ethyl)tetradecanamide to the animal as a 
vaccine adjuvant. 

Objects and advantages of this invention are further illustrated by tiie 
following examples, but the particular materials and amounts thereof recited in 
15 these examples, as well as other conditions and details, should not be construed to 
unduly limit this invention. 



20 
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EXAMPLES 



Example 1 

5 Preparation of iV-(2- {2-[4-aixiino-2-(2-methoxyethyl)-liy--imidazo[4,5- 

c] quinolin- 1 -yl] ethoxy} ethyl)hexad.ecananiide 




Part A 

10 A solution of 2-(2-aminoethoxy)ethanol (29.0 g, 0.276 mol) in 180 mL of 

tetrahydrofuran (THF), under N2, was cooled to 0°C and treated with 140 mL of 
2N NaOH solution. A solution of di-?err-butyl dicarbonate (60.2 g, 0.276 mol) 
in 180 mL of THF was then added dropwise over 1 h to the rapidly stirred 
solution. The reaction mixture was then allowed to warm to room temperature 

15 and was stirred an additional 18 hours. The THF was then removed under 
reduced pressure and the remaining aqueous slurry was brought to pH 3 by 
addition of 150 mL of IM H2SO4 solution. This was then extracted with ethyl 
acetate (300 mL, 100 mL) and the combined organic layers were washed with 
H2O (2X) and brine. The organic portion was dried over Na2S04 and 

20 concentrated to give ter^-butyl 2-(2-hydroxyethoxy)ethylcarbamate as a colorless 
oil (47.1 g). 



Parts 

A rapidly stirred solution of rm-butyl 2-(2- 
25 hydroxyethoxy)ethylcarbamate (47.1 g, 0.230 mol) in 1 L of anhydrous CH2CI2 
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was cooled to O'^C under N2 and treated with triethylamine (48.0 mL, 0.345 mol). 
Methanesulfonyl chloride (19.6 mL, 0.253 mol) was then added dropwise over 
30 min. The reaction mixture was then allowed to warm to room temperature 
and was stirred an additional 22 hours. The reaction was quenched by addition 
5 of 500 mL saturated NaHCOs solution and the organic layer was separated. The 
organic phase was then washed with H2O (3 X 500 mL) and brine. The organic 
portion was dried over Na2S04 and concentrated to give 2-{2-[(^er^ 
butoxycarbonyl)amino]ethoxy} ethyl methanesulfonate as a brown oil (63.5 g). 

10 Parte 

A stirred solution of 2~{2-[(rer^butoxycarbonyl)amino]ethoxy}ethyl 
methanesulfonate (63.5 g, 0.224 mol) in 400 mL of N,N-dimethylfonnamide 
(DMF) was treated with NaNa (16.1 g, 0.247 mol) and the reaction mixture was 
heated to 90°C under N2. After 5 hours, the solution was cooled to room 
15 temperature and treated with 500 mL of cold H2O. The reaction mixture was 
then extracted with Et20 (3 X 300 mL). The combined organic extracts were 
washed with H2O (4 X 100 mL) and brine (2 X 100 mL). The organic portion 
was dried over MgS04 and concentrated to give 52.0 g of tert-hutyl 2-(2- 
azidoethoxy)ethylcarbamate as a Ught brown oil. 

20 

PartD 

A solution of ter^butyl 2-(2-azidoe1hoxy)ethylcarbamate (47.0 g, 0.204 
mol) in MeOH was treated with 4 g of 10% Pd on carbon and shaken under H2 (3 
Kg/cm^) for 24 hours. The solution was then filtered through a CELITE pad and 
25 concentrated to give 35.3 g of crude tert-hntyl 2-(2-aminoethoxy)ethylcarbamate 
as a colorless Uquid that was used without further purification. 



PartE 

A stirred solution of 4-chloro-3-nitroquinoline (31.4 g, 0.151 mol) in 500 

30 mL of anhydrous CH2CI2, under N2, was treated with triethylamine (43 mL, 

0.308 mol) and tert-hntyl 2-(2-aminoethoxy)ethylcarbamate (0.151 mol). After 

stirring overnight, the reaction mixture was washed with H2O (2 X 300 mL) and 

brine (300 mL). The organic portion was dried over Na2S04 and concentrated to 
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give a bright yellow solid. Recrystallization from ethyl acetate/hexanes gave 
43.6 g of ^er^-butyl 2-{2-[(3-mtroqmnoUn-4-yl)amino]ethoxy}ethylcarbamate as 
bright yellow crystals. 

5 PartF 

A solution of ^er^-butyl 2-{2-[(3-nitroquinolin-4- 
yl)amino]ethoxy}ethylcarbamate (7.52 g, 20.0 mmol) in toluene was treated with 
L5 g of 5% Pt on carbon and shaken under H2 (3 Kg/cm^) for 24 hours. The 
solution was then filtered through a Celite pad and concentrated to give 6.92 g of 
1 0 crude tert-hutyl 2- {2-[(3 -aminoquinolin-4-yl)aniino] ethoxy} ethylcarbamate as a 
yellow syrup. 



PartG 

A solution of rer^-butyl 2-{2-[(3-aminoqumolin-4- 
1 5 yl)amino]ethoxy} ethylcarbamate (1 0.2 g, 29.5 mmol) in 250 mL of anhydrous 
CH2CI2 was cooled to 0°C and treated with triethylamnie (4.18 mL, 30.0 mmol). 
Methoxypropionyl chloride (3.30 mL, 30,3 nmiol) was then added dropwise over 
5 min. The reaction was then warmed to room temperature and stirring was 
continued for 1 horn-. The reaction mixture was then concentrated under reduced 
20 pressure to give an orange solid. This was dissolved in 250 mL of EtOH and 
12.5 mL of triethylamLne was added. The mixture was heated to reflux and 
stirred under N2 overnight. The reaction was then concentrated to dryness under 
reduced pressure and treated with 300 mL of EtaO. The mixture was then 
filtered and the filtrate was concentrated under reduced pressure to give a brown 
25 solid. The solid was dissolved in 200 mL of hot methanol and treated with 

activated charcoal. The hot solution was filtered and concentrated to give 1 LI g 
of tert-hutyl 2- {2-[2-(2-methoxyethyl)-liy-imidazo[4,5-c]quinolin-l- 
yl] ethoxy} ethylcarbamate as a yellow syrup. 



30 PartH 

A solution of ^er/-butyl 2-{2-[2-(2-methoxyefhyl)-liy-imidazo[4,5- 

c]quinolin-l-yl]ethoxy}ethylcarbamate (10.22 g, 24.7 mmol) in 250 mL of 

CHCI3 was treated with 3-chloroperbenozic acid (77%, 9.12 g, 40.8 mmol). 
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After stirring 30 minutes, the reaction mixture was washed with 1% NaaCOs 
solution (2 X 75 mL) and brine. The organic layer was then dried over Na2S04 
and concentrated to give 10.6 g oftert-hutyl 2-{2-[2-(2-methoxyethyl)-5-oxido- 
l/f-imidazo[455-c]quinolin-l-yl]ethoxy}ethylcarbamate as an orange foam that 
was used without further purification. 

Parti 

A solution oftert-hntyl 2-{2-[2-(2~methoxyethyl)-5-oxido-li/- 
imidazo[4,5-c]quinolin-l-yl]ethoxy}ethylcarbamate (10.6 g, 24.6 mmol) in 100 
mL of 1,2-dichloroethane was heated to 60°C and treated with 10 mL of 
concentrated NH4OH solution. To the rapidly stirred solution was added solid p- 
toluenesulfonyl chloride (7.05 g, 37.0 mmol) over a 10 minute period. The 
reaction mixture was treated witii an additional 1 mL concentrated NH4OH 
solution and then sealed in a pressure vessel and heating was continued for 2 
hours. The reaction mixture was then cooled and treated with 100 mL of CHCI3. 
The reaction mixture was then washed with H2O, 1% Na2C03 solution (2X) and 
brine. The organic portion was dried over Na2S04 and concentrated to give 10.6 
g of ^er/-butyl 2- {2-[4-amino-2-(2-methoxyethyl)-li/-imidazo[4,5-c]quinolin-l- 
yl]ethoxy}ethylcarbamate as a brown foam. 

Part J 

Tert-hutyl 2- {2-[4-amino-2-(2-methoxyethyl)-l jy-imidazo[4,5- 
c]quinolin-l-yl]ethoxy}ethylcarbamate (10.6 g, 24.6 mmol) was treated with 75 
mL of 2M HCl in ethanol and the mixture was heated to reflux with stirring. 
After 1.5 hours, the reaction mixture was cooled and filtered to give a gummy 
solid. The solid was washed with ethanol and Et20 and dried under vacuum to 
give the hydrochloride salt as a light brown soHd. The free base was made by 
dissolving the hydrochloride salt in 50 mL of H2O and treating with 10% NaOH 
solution. The aqueous suspension was then concentrated to dryness and the 
residue was treated with CHCI3. The resulting salts were removed by filtration 
and the filtrate was concentrated to give 3.82 g of l-[2-(2-aminoethoxy)ethyl]-2- 
(2-methoxyethyl)-liy-imidazo[4,5-c]quinolin-4-anadne as a tan powder. 
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MS 330 (M + Hf; 

^HNMR(300 MHz, DMSO-^/^j) 5 8.10 (d,J-= 8.1 Hz, 1 H); 7.66 (d, J= 8.2 Hz, 
1 H); 7.40 (m, 1 H); 7.25 (m, 1 H); 6.88 (br s, 2 H); 4.78 (t, /= 5.4 Hz, 2 H); 
3.89 (t, J = 4.8 Hz, 2 H); 3.84 (t, J = 6.9 Hz, 2 H); 3.54 (t, J = 5.4 Hz, 2 H); 3.31 
5 (s, 3 H); 3.23 (t, J = 6.6 Hz, 2 H); 2.88 (t, J - 5.3 Hz, 2 H). 

PartK 

Under a nitrogen atmosphere, a suspension of l-[2-(2- 
aiiiinoethoxy)ethyl]-2-(2-rnethoxyethyl)-liy-iniidazo[4,5-c]quinolin-4-aniine 

10 (140.5 mg, 0.428 mmol) in a mixture of dichloromethane (3.5 mL) and 

triethylamine (150 |aL, 1.07 mmol) was cooled to 0°C. Palmitoyl chloride (130 
[xL, 0.428 mmol) was slowly added. The reaction mixture was allowed to stir at 
0*^C for 2 hours at which time analysis by thin layer chromatography indicated 
that there was no starting material left. The reaction mixture was diluted with 

1 5 dichloromethane (30 mL), washed with saturated sodium bicarbonate solution (2 
X 5 mL), dried over magnesium sulfate and then concentrated under reduced 
pressure. The resulting residue was purified by column chromatography (12 g of 
silica gel eluted with 2% methanol in dichloromethane) to provide 183 mg of A^- 
(2-{2-[4-amino-2-(2-methoxyethyl)-lijr-imidazo[4,5-c]quinolin-l- 

20 yl]ethoxy}ethyl)hexadecanamide as a white powder. 

Anal. Calcd for C33H53N5O3: %C, 69.80; %H, 9.41; %N, 12.33; Found: %C, 
69.60; %H, 9.28; %N, 11.99. 
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Example 2 

Preparation of A^-(2-{2-[4-amino-2-(2-methoxyethyl)'- 
li?-imidazo[4,5-c]qiunolin-l-yl]etiioxy}e1iiyl)oc^^ 




5 

Under a nitrogen atmosphere, a mixture of l-[2-(2-aminoethoxy)ethyl]-2- 
(2-methoxyethyl)-li?'4midazo[4,5-c]quinolin-4-aniine (442.6 mg, 1.344 mmol) 
in a mixture of dichloromethane (20.0 mL) and triethylamine (468 |liL, 3.56 

10 mmol) was cooled to 0°C. Stearoyl chloride (454 \iL, 1 .34 mmol) was slowly 
added over a period of 10 minutes. The reaction mixture was allowed to stir at 
0°C for 1 hour at which time analysis by thin layer chromatography indicated 
that there was no starting material left. The reaction nndxture was diluted with 
dichloromethane (50 mL), washed with saturated sodium bicarbonate solution (2 

15 X 1 5 mL), dried over magnesium sulfate and then concentrated mider reduced 
pressure. The residue was dried under high vacuimi to provide 834 mg of crude 
product. The crude product was purified by column chromatography (20 g of 
silica gel eluted with 2% methanol in dichloromethane) to provide 596 mg of 
product. This material was recrystallized from ethyl acetate (1.2 mL) and then 

20 further purified by column chromatography (25 g of silica gel eluted sequentially 
with 300 mL of 1% CMA (80% chloroform/18% methanol/2% ammomum 
hydroxide) in chloroform, 500 mL of 2% CMA in chloroform, 500 mL of 3 % 
CMA in chlorofomi, 500 mL of 4 % CMA in chloroform, 750 mL of 5 % CMA 
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in chloroform, and 500 mL of 6 % CMA in chloroform) to provide 23.8 mg of 
A^-(2- {2-[4-amino-2-(2-methoxyethyl)- liJ-imidazo[4,5-c]quinolin- 1 - 
yl]ethoxy}ethyl)octadecanamide as a white waxy solid, m.p. 80-83°C, 
Anal. Calcd for C35H57N5O3 • 0.694% H2O: %C, 70.06; %H, 9.65; %N, 11.67; 
5 Found: %C, 70.60; %H, 9.91; %N, 1 1.46. 

Example 3 

Preparation of JV-(2- {2-[4-amino-2-(2-methoxyethyl)- 
l^Z-imidazo[4,5-c]quinolin-l -yl] ethoxy} ethyl)dodecanamide 




10 

Under a nitrogen atmosphere, a mixture of l-[2-(2- 
aminoethoxy)ethyl]-2-(2-mefhoxyethyl)-li7-inddazo[4,5-c]quinolin-4-amine 
(527.0 mg, 1.600 mmol) in a mixtm-e of dichloromethane (20.0 mL) and 

15 triethylamine (551 \iL, 4.00 mmol) was cooled to O^C. Laxaroyl chloride (370 
|LiL, 1.60 mmol) was slowly added over a period of 10 minutes. The reaction 
mixture was allowed to stir at O^C for 1 hour at which time analysis by thin layer 
chromatography indicated that there was no startmg material left. The reaction 
mixture was diluted with dichloromethane (50 mL), washed with saturated 

20 sodium bicarbonate solution (2x15 mL), dried over magnesium sulfate and then 
concentrated xmder reduced pressure. The residue was dried under high vacuum 
to provide 821 mg of cmde product. The cmde product was purified by column 
chromatography (20 g of silica gel eluted with 2% methanol in dichloromethane) 
to provide 527 mg of product. This material was recrystallized from ethyl acetate 

25 (1 .2 mL) and then further purified by column chromatography (25 g of sihca gel 
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eluted sequentially with 300 mL of 1% CMA in chloroform, 500 mL of 2% 
CMA in chloroform, 500 mL of 3 % CMA in chloroform, 500 mL of 4 % CMA 
in chloroform, 750 mL of 5 % CMA in chloroform, 750 mL of 6 % CMA in 
chloroform, 500 mL 100% CMA) to provide 22.4 mg of iV-(2-{2-[4-amino-2-(2- 
5 methoxyethyl)-li/-imida2:o[4,5-c]qmnolin-l-yl]ethoxy}ethyl)dodec^ as a 
white waxy solid, m.p. 80-83°C. 

Anal. Calcd for C29H45N5O3 • L66% H2O: %C, 66.94; %H, 8.90; %N, 13.46; 
Foimd: %C, 66.94; %H, 9.37; %N, 13.28. 

10 Example 4 

Preparation of A^-(2- {2-[4-amino-2-(2-methoxyethyl)- 
lii/-imidazo[4,5-c]quinolin-l-yl]ethoxy}ethyl)tetradecanamide 
NH, 




15 Under a nitrogen atmosphere, a mixture of l-[2-(2-aminoethoxy)ethyl]-2- 

(2-methoxyethyl)-liy-imidazo[4,5-c]quinolin-4-amine (444,5 mg, L349 mmol) 
in a mixture of dichloromethane (20.0 mL) and triethylamine (470 |aL, 3.37 
mmol) was cooled to 0°C. Myristoyl chloride (367 |liL, 1.35 mmol) was slowly 
added over a period of 10 minutes. The reaction mixture was allowed to stir at 

20 O'^C for 1 hour at which time analysis by thin layer chromatography indicated 

that there was no starting material left. The reaction mixture was diluted with 

dichloromethane (50 mL), washed with saturated sodium bicarbonate solution (2 

X 15 mL), dried over magnesium sulfate and then concentrated vmder reduced 

pressure. The crade product was purified by colimin chromatography (20 g of 

25 silica gel eluted with 2% methanol in dichloromeliiane) followed by 
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recrystallization from ethyl acetate (1 .2 mL) and then further purified by column 
chromatography (25 g of silica gel eluted sequentially with 300 mL of 1% CMA 
in chloroform, 500 mL of 2% CMA in chloroform, 500 mL of 3 % CMA in 
chloroform, 500 mL of 4 % CMA in chloroform, 750 mL of 5 % CMA in 
5 chloroform, and 600 mL of 6 % CMA in chloroform) to provide 9.5 mg of J\r-(2- 
{2-[4-amino-2-(2-methoxyethyl)-li7-iinidazo[4,5-c]quinolin-l- 
yl]ethoxy}ethyl)tetradecanamide as a white waxy solid, m.p. 85-87°C. 

Other Exemplary Compounds 
10 Certain other exemplary compounds have the Formula (VDI-X) and the 

following substituents, wherein each line of the table represents a specific 
compoimd of Formulas VIII, XI and/or X as indicated by the entry in the first 
column. 




25 



Formulas 


Ri-i 


R2 


Q 


L 


vin,x 


-(CH2)ioCH3 


H 


-(CH2)3- 


-NHC(O)- 
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X/TTT TV V 




XX 
±1 


•~\\yri.2h- 


^JTT^*/'^^ 

-i>IXl\-^V^v>' )- 


\7TTT TV V 
VlJUj IA5 A 






'•\\^n.2)y 


-JlNXx\-^^V/ J-" 


A/TTT TV V 
Viii, lA, A 


-(^l^ll2ji6^lA3 


xl 


-rr'TT 


-iNXxV./'^^V-' )" 


X/TTT TV V 
Vlii, lA, A 




XT 






TrrTT TV V 

VIUL, JA, A 


-( (^rl2)7Uli.--Url(L.rl2 js^^s 


XT 




-xNXxl-^^V-' ^- 


\/TTT TV V 
Vill, lA, A 




XT 


rr'TT ^ 
-i^i^xi2;3- 


'MTTr'^n^ 

-i>lXXl_^^w 


\7TTT TV V 

Vill, lA, A 


ir^ry \ /r^xjf r^TT— r^TJ\ fr^Vf \ r^TT 


XT 


(c^xx„\^ 
-y^^2h' 


-Ts3TTP/'^^- 

**i>JXXv--\^ W ^- 


\7TTT TV V 

VlJUL, IA5 A 


//-ITT \ //^TT r^Tj—r^x^\ r^TJ r^u 


XT 
Xl 


^r^TT ^ 

'-\K^X±2h- 


TvFXTP^n^ 
~i>JXlV^i^V^ /- 


*\7TTT TV V 

Vlll, lA, A 




TT 


-\y.r\.2h- 


"NTXTP/'O^ 
~iNXxV^^W ^- 


X/'TTT V 

Vlll, A 




-^113 


-\S^r\.2h- 


-INXxV^^W j- 


\/TTT TV V 
Vlilj lA, A 


//~<TT \ OTJ 

-((^Jti2; 12^113 


r^xT 




xrxTP/^o^ 

-iNXx^w-^^^W )~ 


■\ 7TTT TV V 
VIII5 IA5 A 


-(\^ll2h4^1l3 


r^XX 


(C^XX \ 

-\y.ri2h- 


-iSiiX^yKJ )'' 


\ 7TTT TV "V 
Vlll, lA, A 


-(L^Jtl2;i6^J^3 


c^xx 

-L^xl3 


-(UXl2;3~ 


XTXTP/Ti^ 
-iNXx*^^V^ )" 


X 7TTT TV V 
Vlll, lA, A 




-L^ll3 


'•\y.ri2h- 


TsTXTP/Tk^ 
-INXxV-^^^ W ^- 


■\ 7TTT TV V 
Vlll, IX, A 


//^TT \ r~tTT /^XJY/^TJ \ OTJ 

-(Cn2)7CH— CM(Crl2j5Url3 


f^XX 


rr^XX \ 
-{K^ti2h- 


XTXTP/'O^ 
-iNxlv^VVJJ- 


T 7TTT TV V 

Vlll, IX, A 


//-ITT \ /^TT /-«TT/i^TT \ /~nTT 

-( CH2)7Cll--Cll(Crl2)7L.ll3 


-OXI3 


^^^xx \ 


XTXTP/'0^ 


X TTTT TV V 

Vlll, lA, X 




r^xx 


-(L.ll2j3- 


-iNxlL^^^L.'j"- 


T 7TTT TV V 

Vlll, 1X5 X 


//-ITT \ /01_T /~*TJ OXJ\ r^XX /^T_T 




-(^1^2)3- 


xTXTP^^k^ 

-INXIV^^^L^ ^- 


■\7TTT TV V 
Vlll, IX, X 


If \ //-ITT / 1 IT c^xjk \ ( ( x\ \ r^xx 

-(L.ll2)2(^jtl2*--ll-~^li J4l^ll2j4*^ll3 


~^xl3 


i CTX \ 
-{^^2)3" 


KTXTP/'0^ 
-iNXxk^/^LJ )" 


T /"TTT V 
Vlll, X 


//-ITT \ r^xx 
H^*^2jlO^Jtl3 


f^XX f^XX 
-V_^xx2v-^XX3 


~(l_.Xl2j3- 


^JXTP^'^^ 


'\ 7TTT TV V 
Vlll, lA, A 


(c^xx \ r^xx 
•\ ^rl2 ) 1 2 v-'-tl-S 


r^xx r^xx 

"^xl2V-'XX3 


/T^XT ^ 
-{^^2)3- 


■^JXT^*^^^ 


\ 7TTT TV V 
Vlll, lAj A 


[ r^^j \ /~»TT 
"i^JLl2/14^J^3 


OTT r*TT 
-V^Xl2^xl3 


-[y^txzh" 


■^JTT^*^^^ 


X/TTT TV V 

Vlll, IA5 A 


(r^xx \ r^xx 


-v,'Xl2V^Xx3 


/T^XT ^ 

"V^^2;3- 


XTXTP/TiV 
-INXxv^^^V-/ ^~ 


\7TTT TV V 
Vlll, lA, A 


(CXOf \ c^xx 


r^xT r~*XT 

-l^Xl2^XX3 


fr^TT ^ 

•*lv^Al2j3- 


>JTTPrnV 

-iNXxV^V^V-/ j" 


\/| 1 1 TV V 

Vlll, lA, A 




- ^XX2 v>'XX3 


jr%xA^_ 


"IN XXV^^W 


"\7TTT TV V 
Vlll, lA, A 


fr^xx ^ t^xf—r^xxrr^xx ^ r^xr 


f^XT r*XT 
-V^Xx2V>'Xl3 


^\^^2}3- 


-.7>JTTP/'n^- 

-i>JXlV_^V^W )- 


\7TTT TV V 
Vlil, lA, A 




/^XT r'XT 


(CXX^^ 

~y^^2h- 


"NTRP/'n^- 


■\7TTT TV V 
Vlll, lA, A 




-V^Xx2v^Xx3 




MTTP^^O^- 

-iNXxV^^W 


•t/TTT TV V 

Vlll, lA, A 


-{ L.XI2 )2{\-riz^^'~^"^ J4k^ll2 J4^1l3 


f-'XT PXT 
-L^xl2^xx3 


-\K^£1.2)3- 


XTRP^n^- 
-iNXx\-^V,^ / 


\/TTT V 

Vlll, A 


fr^xx ^ r^xx 


(CXJ[ \ r^XT 
-i^^^J:l2;2*-'^3 


-^^L>Xl2;3- 


"MTTPf'n^- 
-i>JXlv^^v-' ^- 


\rm TV V 
Vlll, 1X5 X 


//^TT A /^TT 


(CXX \ r^XT 
-[dl2j2*--xl3 


-1^1X2^3- 


XTPTPrO'^ 
-iNXxl^^ W j- 


\ /TTT TV V 

Vlll, 1X5 X 


^^^xx \ /^xx 


(C^XX \ c^xx 


rrnx \ 


>JXTP/'o^ 


"V 7"TTT TV V 

Vlll, 1X5 X 


-(Cll2ji6^J^3 


//-ITT "\ f^XX 

~(^L.Xl2j2^jtl3 


^TTT ^ 

-yy.n.zh" 


XTXTP^O^ 


\ 7TTT TV V 
Vlll, IXj X 


-(Ctl2;i8*-'li3 


(r^XX \ r^XT 


fr^X\ \ 
-{^-^2)3- 


■NjxTP/'n^ 


T 7TTT TV V 
Vlll, IX, X 


//^TT \ /-^TT I^TT/'/^TT \ f^XX 


-\S-^r\.2)2^ri3 


/T'XT ^ 

-v^ii2;3- 


TsTXTP/'O^ 


X 7TTT TV V 
Vlll, IX, X 


//^tJ \ /~<XT>— /^XJ/'OTT \ r^XT 


(c^xx \ r^xx 
-(e.±l2;2^ii3 


-(.^xl2i3- 


"MXTP/Tl^ 


■\ 7TTT TV V 

Vlll, 1X5 X 


-{L.ti2)6{^x:i2^rl~i^t±)2{^ri2)4^ 


ff^XX \ c^xx 


''\\'^2)3- 


KrTTP/Ti^ 
-iNXXv^^^W 


■\ 7TTT TV V 

Vlll, 1X5 X 


(r^xx \ (r^xx r^xx—c^xx\ c^xx r^xx 

-\y^A.2)dS^x^T^^~^^ )3i^ll2V^xl3 


ff^xx ^ r^xx 

-tL,ll2j2^1l3 


-(^Cll2j3- 


'\<Txxr'(C\\ 

-iNXlv_^\^W ^- 


T 7TTT TV V 
Vlll, IX, X 


//^TT \ fr^XX /^XJ— /^XTA (C^XX \ C^XX 
-(Crl2)2V^-"-2^11~^l^ j4( ^-112/4^113 


//-ITT \ r^xx 


-\K^X±2)3- 


KTXTP/^O^ 


\7TTT V 
Vlll, X 


(f^XX \ f^XX 
-(^V^Xl2 J 10^113 


-L^lx2 L-..xl2^xl3 


(C^XX \ 

-\y.t±2)3- 


IsJXTP^O'^ 
-INXxv^^v.^ )- 


\ 7TTT TV V 
Vlll, IX, A 


fC^XX \ c^xx 
-(^ v_ ri2 j i2^jtl3 


r^XT OOXT OXT 


fr%x \ 


MXTP/Ti^ 


T/TTT TV V 
Vlll, lA, A 


cc^xx \ c^xx 

-(^dl2ji4*-'-tl3 


r^xT or'XT r^xx 

-V^Xl2 vj L.-Xl2V->-xl3 




JNTXTP/Tl^ 


\ 7TTT TV V 
Vlll, lA, A 


//-ITT \ C^XX 

-\y>xx2)\&^i^z 


c^xx or^xT r^xT 

- v^Xl2 w L^Xl2 V->xx3 


-l^L^Xl2j3- 


T^TXTP/'^^ 


\7TTT TV V 
Vlll, IXj A 




c^xx c\r^xx oxT- 

-\^Xl2V->L/xl2^xl3 




-XTXTP/TiV 

-XNXxV-/^^^--' )" 


\/TTT TV V 
Vlll, lA, A 




r^xx r\nvx ptt 

-\-'Jn.2vJLyJtl2v^xl3 


-l^xl2;3^ 


JNTPTP^n^- 
-XNXxv^^^^^J- 


\7TTT TV V 
Vlll, IA5 A 


-yy^iAfi ) -jy^rl—K^rly L.. 112 ) 7^-"-3 


r^XI OPXT PXT 
- \^XX2 ^•Xx.2 »^xl.3 


-\y.trX.2)3~ 


xrxTP^o^ 


•t /TTT TV V 
Vlll, lA, A 


f r-^XT \ ff^xx f^xx — r^L-iA ff^xx \ r^xx 


r^xx c^r^xx r^xx 

- v^xl2 W LyXl2^J^3 


-[y^s±2)3r 


"MXTP^Pl^ 


1 7TTT TV V 
Vlll, IX, X 


frxj \ ff^xx oxj oxjr\ r^xx r^xx 


c^xx or'TT r^xT 




"^JXTP/'o^ 


1 7TTT TV V 
Vlll, lA, A 


cr^xx \ tr^xx r^xx — r^xJ^ /r^xx \ r^xx 


c^xx r\c^xx c^xx 

-\^Xl2^ ^^2^-tl3 


"V^Al2/3- 


TsTXTPrO^ 


VTTT 'Y 

V JLXX, -A. 


»w^n.2 ) 10^x13 


V ^■'^ ^2 / 2^ -^S 


V^^-'^2/3 


-NHCrOV 


VIII, DC, X 


-(CH2)i2CH3 


-(CH2)20CH3 


-(CH2)3- 


-NHC(O)- 


VIII, IX, X 


-(CH2)l4CH3 


-(CH2)20CH3 


-(CH2)3- 


-NHC(O)- 


VIII, IX, X 


-(CH2)l6CH3 


-{CH2)20CH3 


-(CH2)3- 


-NHC(O)- 


VIII, IX, X 


-(CH2)l8CH3 


-(CH2)20CH3 


-(CH2)3- 


-ISIHCCO)- 


vm, IX, X 


-CCH2)7CH=CH(CH2)5CH3 


-(CH2)20CH3 


-(CH2)3- 


-NHC(O)- 
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\/TTT TV V 


-(CH2)7V^ll--C^ll(^i^Xl2j7^Il3 


/r*TT \ cxc^vi 
-(0112)2^0x13 


-(^^112)3- 


-iNXXV^V.^ J 


\7TTT TV V 


/ r^TT \ fr^xx /~^Tj — /^Tj\ /r^xT ^ r^TT 


-(OXl2)2v^^ll3 


"(^112)3- 


JMRP/Ti^- 

-INXlV^-^W ^- 


\rfTT TV V 

Vlil, lA, A 




- ( Oxl2 ;2^01l3 


-(0112)3- 


-MRprn^- 

-INXIV^^^^W ^- 


\7TTT TV V 

VJUl, lA, A 




-(^112^2^^113 


-{^^2)3" 


-iSjRPrO^- 


A/XTT V 

Vlil, A 




-(0112)301:13 


-(Otl2)3- 


-IMRP^'O'^- 

-iMXl^^V-' J" 


X/TTT TV V 

Vlli, lA, A 


-(dl2jl2^^3 


/f^XJ \ pXT 
-(0112)30113 


-(*--ll2)3- 


-INXJLV^^W J" 


\rTTT X'ST V 

Vlll, lA, A 


-(1^112; 14^113 


fc^xx \ r^xx 
-(0112)30113 


-(^112)3- 


-isTRP/Ti^- 

-iN X1.V^\^V^ ^- 


\/TTT TV V 

Vlll, lA, A 




-(0112)30113 


-(0112)3- 


xrRP/'^^- 

-iNXlV^^^V^/- 


\ 7TTT TV "V 

Vlll, lA, A 


y /^TT \ /^TT 


tr^xx \ r^xx 
-(0112)3^1x3 


-(0112)3- 


"MTTPrnV 


\ rTTT TV V 

Vlll, IX, X 


-( CII2 J7'-'11~^11( ^112)5 ^113 


fc^xx \ r^xx 
-(0112)30113 


-(0112)3- 


TsJRPrn^- 
-INXl^^^l-^ 


\ /"TTT TV V 
Vlll, IX, X 


-(CH2)7Cj1— Orl(Oil2;7^Ii3 


-(0112)30113 


-(0112)3- 


XTRP^n^ 

-i>Xll^(V-' J" 


\ TTTT TV V 
VIII, IX, X 


-(CH2)6(CH2CH~Cll)2(C±l2)4V^ll3 


-(0112)30113 


-(Oll2)3-* 


-iN110(L/ ^- 


\ /TTT TV V 

Vlll, lA, A 




/'pxj ^ r^xx 

-(^^Il2j3^1l3 


-(0112)3- 


XTRP/'n^ 

-iNXlV>^^v_/ )~ 


\ TTTT TV V 

VIII, IX, X 




-(0112)30113 


-(0112)3- 


"TsJRP/'O^ 
-1NXj.V-/^^V>' ^- 


VIII, X 


//-^TT \ i^TT 


XT 

rl 


/'PXT ^ 
-(0112)4- 


-IN110(VJJ- 


VIII, IX, X 


-(dl2;i2<^±l3 


XT 

n 


-(0112)4- 


-iN110(vJ 


\ TTTT TV V 

VIII, IX, X 


/OUT \ i^TT 

J 14^1^3 


TT 

H 


-(0112)4- 


"NjRprn^ 

-INXIV^^^^ )- 


\ TTTT TV V 

VIII, IX, X 


//~«TT \ r^u 


TT 

rl 


-(0112M- 


XTRP/'n^ 


T TTTT TV V 

VIII, IX, X 




TT 
11 


/ PXT ^ 
-(0112)4- 


XTRP/'P^ 
-i>JXT.l-<'(^ 


\ 7"TTT TV "V 
Vlll, lA, A 


-(Cll2)7^--H~Uid(CJbl2j5^-H.3 


T_T 
H 


-(^112)4- 


>v^RP/'^^ 

-iNXT.*^^W J~ 


\ rTTT TV V 
Vill, lA, A 


-( Uil?)?^!^.— Cil( C.ll2j7V^Xl3 


XX 

±1 


-(^112)4- 


-XTRP/^nV 


\ TTTT TV V 
Vlli, iA, A 




XX 


-(OrL2)4~ 


-XTRP/'n^- 


\ TTTT TV V 
Vill, lA, A 


-(dl2 )6l^JnL2Cxl~Uxl ;30Jl2<^ll3 


TT 
XI 


-(^^l2)4 


-XTRP/'O^- 


\7TTT TV V 
VIII9 lA, A 


/•/-^TT \ //^TT r^Tj"— r^TT\ /r^TT ^ c^vx 


XT 
11 


-(OII2M 


-XTRP/'O'^- 


\/ It r v 
Vlll, A 


-(^I^tl2; 10^1:13 




-rf'PR-*'^^- 

V^"-2)4 




\ rvfj TV V 
Vlll, lA, A 






-(v_,ri2;4- 


-"NTRPr'O^- 


"V niT TV V 

VIII5 lA, A 


fi~^\J \ /^TT 


PW 


-( 1^x12)4- 


-XTRPrOV 


\ TTTT TV V 
Vlll, lA, A 


-(01:12116^1^3 


PW» 


-(»^n2j4- 


"i^xxy^yy^ j 


\ TTTT TV V 
Viii, lA, A 


-(*^±l2; 18^1^3 


PW 


/'PR^'i.- 
-I^xl2^4 


-xrRP<'^^- 


\ TTTT TV V 
Vill, lA, A 




PW 
-OII3 


/'PR ^. 
-(0112)4- 


-XTRP/'O^- 


\7TTT TV V 
Vlll, lA, A 


//-^TT A r^TT_i^TT//^TU ^ /^TT 


PM 
-OII3 


/'PR 
-(0112)4- 


-TsJRPrO'^-. 

-iNXlVy'^^W J" 


\ /"TTT TV V 
Vill, lA, A 


fr^XX A ^/^TT /~'TT— OTJ\ r^r^TJ \ /^T-T 


PPT 


/'PR ^ 

-(^112)4- 


-XTRP^O^ 


\ TTTT TV V 
Vlll, IX, X 


-•(Cll2)6( v,ll2^11~*--li )30xl201l3 


PXJ 
-OII3 


i'PR ^ 

-(0112)4- 


XTRP/T*^ 


T TTTT TA.7' V 

Vlll, lAj A 




PXT 
-OII3 


-(^112)4- 


XTRP/'O^ 


■\ 7"TTT V 

Vlll, A 


-(Oll2;i0Oll3 


PTT PXT 
-OII2OII3 


i'PR ^ 
-(^xl2)4- 


XTRPrO^ 


\ TTTT TV V 
Vill, lA, A 


//^TT \ /~>TT 

-(OW2;i2<-J^3 


PW PW 

-^^Jtl2^1^3 


-(*^ll2)4- 


-XTRP/'n^- 


TTTT TV V 
Vill, lA, A 


/Y-~<TT \ r^xx 
-(01l2;i401l3 


PTT PM 
-OII2OII3 


-(0112)4 




"1 TTTT TV V 

Vill, lA, A 


//-ITT \ r^xj 
-(0112)160113 


PPT PW 
-v^n2^XJ-3 


-(^112)4- 


-IN XxV_^V ^ / 


"V TTTT TV V 

Vill, 1X5 A 


rr^jj \ r^xx 
-(01l2)i801l3 


PTT PXT 


/"PR ^ 

-(^112)4" 


7\rxjp/n\ 
-iNXXV^^y^w )- 


X TTTT TV V 
Vill, lA, A 


rr^TT \ r^xx—r^xxfr^xx A r^xT 
-(0112)70x1— Oxl( 0112)50113 


Pl-I PM 
-OII2OII3 


/'PR "i. 

-(0112)4- 


-XTRPrn^ 


\rTTT TV V 
Vill, lA, A 


-(011.2)70x1—011(0x12)7^113 


pxj pxT 


-I^^xa2>^4 


-XTRP/Ti^- 


A TTTT TV V 
Vlll, IA5 A 


-(Oll2)6(0il20±l— Oil )2(Oil2)40il3 


PT-T PT^ 
-^X X2V^XX3 


-(^112)4- 


-XTRPrO^- 


\ 7*TTT TV V 
Vlll, lAj A 


rr^TT \ fr^xx r^xx—r^xx\ r^xx r^xx 

-(Oxl2)6( 0112011—011 j301l20Xl3 


PM PPf 
-1^X12^X13 


-(<^xi2;4- 


-XTRP/'O^- 


T TTTT TV V 
Viii, lA, A 


/r^xx N /r^Tx r^xx~r^xx\ fc^xx \ r^x-x 

-(Oxl2)2(^-tl2^-tl— ^-tl )4(^^2)4'^^3 


PM PPT„ 
-0112^x13 


-('^11274- 


-XTRP/'O^- 


X/TTT V 
Vill, A 


-(Oll2)l0Oll3 


/'PPT \-PTT- 
-(0x12)2^113 


-(V^Xl2j4~ 


-XTRP/'O^^ 


T rTTT TV V 
Vill, lA, A 


/T^XT \ r^xx 
-(0112)120113 


/'PTT ^ PTT 
-(0112)2^113 


(^1^2)4 


-XTRPf'O^^ 


\ TTTT TV V 

Vlll, IX, A 


-(0112)140113 


fpw ^ PXT 
-(0112)20113 


-(0112)4- 


-XTRP/'O'i- 


1 TTTT TV V 
Vlll, lA, A 


-(0±l2)i60±l3 


^PTT ^ PPT 
-(01l2)2'^ll3 


-(0112)4- 


XTRP/'O^ 


^ rTTT TV V 

Vlll, lA, A 


/'/—ITT \ /~<TT 

-(01l2)is01l3 


fi^xx ^ PXT 
-(0112)20113 


/'pR ^. 
-(0112)4- 


XTRPm^ 


VTTT K 

V XXX y X./\.y -fV 


"•^Vi-'XJL277^— v^-i- J-V.^-^-'''2y5^-''--''-3 


^. ^ A J-2/2^-*- -"-J 




-NHC(O)- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-(CH2)2CH3 


-(CH,)4- 


-NHC(O)- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)2(CH2)4CH3 


-(CH2)2CH3 


-(CH2)4- 


-NHC(O)- 


vni, IX, X 


-(CH2)6(CH2CH=CH)3CH2CH3 


-CCH2)2CH3 


-(CH2)4- 


-NHC(O)- 


VIII, IX, X 


-(CH2)2(CH2CH=CH)4(CH2)4CH3 


-CCH2)2CH3 


-(CH2)4- 


-NHC(O)- 


vin,x 


-(CH2)ioCH3 


.CH20CH2CH3 


-(CH2)4- 


-NHC(O)- 
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VTTT TV V 


{c^vf ^.«^'TT^ 


K^X X2 ' ^-'JL x2^^JL J-3 


-rcH9)4- 

Vv^XA^y4 


-NHC(O)- 


VTTT TV V 


-^^pTT^^1^PTTr. 


~CH2^^C'H2C'H3 


-CCH2)4- 


-NHC(O)- 


VTTT TV V 

V 111, l-A., -A. 




-CHoOCHoCH^ 

^—/JL X2 V^X X2 V-'X X j 


-(CH2)4- 


-NHC(O)- 


VTTT TV V 

V 111) l-f^-j -fV 




-CHoOCHoCH^ 


-(CH2)4-- 


-NHC(O)- 


\rv\x TV V 




-PHoOCHoCH^ 

■* v^j. A2^— ' v-fX X2 A3 


\^N->'XX2/4 


-NHC(O)- 


VTTT TV V 

V 111 J 1-^5 -A. 




-PHoOPH^CH^i 




-NHC(O)- 


VTTT TV V 


rr'TT„^^/^PR«r'TT=PTT^-,^'PTT-,'i . PTT, 


-PHnOPHoCHa 

x_^x X2 v^x X2 ■''■3 




-NHC(O)- 


\7TrT TV V 
V 111, ITv, -A. 


v^n2 J6\ \_yn2^xi. v^n ^3 v--xi2 


-PTT^OPHoPHa 

V-'X X2vyv_-'X JL2V_/'XX3 


V.v-'XX274 


-NHC(O)- 


VTTT TV V 
V 111, lyv, y\. 


-/'PTTo^^^'PR^Pfr=PH'i^<'CHi'i>iCH^ 


-CHoOCH-jCH^ 

v_xx X2 V- 'X X2 >— 'X X3 


-(0110)4- 


-NHC(O)- 


\/TTT V 




\^x X2 y 2^ ^■■-*-3 


^\w^xx2/4 


-NHC(O)- 


\7TTT TV V 


^PTT ^ PR 


V^XX2 ^2^^-*^3 


y\^xx2/4 


-NHC(O)- 


\77TT TV V 
Vill, lA., -A 


fC^VfA. .PR-, 


-^V^xx2^2^^ii3 


\\^xx2/4 


-NHCfOV 

X ^XXV>^\ X—r / 


\/TTT TV V 
Vill, i-A, -A 


/"PTT ^ PR 


*"^^^xx2/2^^^ 3 


-(CR'y)A- 
\y^±x2/4 


-NHC(O)- 


^/TTT TV V 
Vlli, iA, J\. 


/T^TT ^ r'R 
-•(U±i2; 18^113 


-/PR„^^OPR.> 




-NHPCOV 


\7'TTT TV V 
Viii, iA., -A 


fCTT ^-,PR=PR/'PR«^^PR« 


-rPR.,VOPR^ 


-(CR-^^A- 




X/TTT TV V 
Viii, i-A, -A 


/PR ^ PR— PR/'PR«^^PT-T, 


-./PR^'loOPR^ 


-(CR^^A- 

V^-^-^2/4 


-NHcrov 


\/TTT TV V 
V iil, iA, A 


r'PR ^ /PR PR=PR^^/PR«^.PR-, 


-/PR^'i^OPR^ 

v^xX2^2^^-''- ^3 


-(CRn)A- 


-NHcrov 


X/TTT TV V 
V ill, iA, A 


/PR ^ /PR PR=PR'4.PR^PR^ 


-I'PH^'loOCH, 

V. ^■'^272^ ^1^3 


\K^xx2J4 


-NHC(O)- 


\/'TTT TV V 
Viii, iA, A 


/PR ^ /PR PR=PR^./PR^^.PR^ 


-/PR^'i^OPR, 
^ v^xx2/2^^ ^3 


^y\^xx2J4 




Vlilj Ji. 


/PR^^,„PR-. 


-fPTT'^'k^PH^ 
- ^ \^ra273 *--'-'^3 


~(CR'y)A- 
\'^'±X2J4 


-NHCfOV 


\/TTT TV V 
V ill, IA5 


/PR«^,«PR., 
V^li2Jl2^1J-3 


— (CH2)3^-K3 


\'\^xx2/4 


-lSfHC(O)- 


\niJ TV V 

V ill, l-A, -A 


/PR^^^.PR, 


"V •*-2/3 -*-3 


JCRo^A- 

\^XX2J4 


-NHC(O)- 


VTTT TV V 
V ill, l-A, -A 


-/PR^'^^.PR, 
~V^ll2jl6^^3 


\\^xX2/3^^^3 


-(CRo)a- 


-NHC(O)- 


VTTT TV V 
V Ills lA, J\. 


-/PR«^,oPR, 
'•y\^ri2j 1 8^11.3 


\\^m:x2J3^^^3 


''(CRi)a'' 
\^XJ.2J4 


-NHC(O)- 


VTTT TV V 

Vill, l-A., -A 


-/PRo^^PR=PR^PHr.^«PH, 
-^^xrx277^i^ \-^rx\^\-^jn2/ 5^113 


^v-'XX273'^-'"'-3 


-(CR-^A- 

\^*"^2/4 


-NHC(O)- 


\/TTT TV V 
V ill, lA., -A 


-/PRo^-,PH=PHCPR','>',PTTo 
-^v^n2/7^n v^H\V-^H2y7^-*--*-3 


\^y^i.X2J3^xx2 


-■(CRi)a- 

y\^xx2J4 


-NRC(O)- 


VTTT TV V 

V ill, I.A., 


-/PRo'i^rPRoPH=PR^n^'PR'>'^^ CH^ 

^y\^SlL2J6\\^^2^'^ ^ny2\^-'^2/4^-*"*-3 


\ J-2/3 ■*-3 


-(CRo)a- 


-NHC(O)- 


VTTT TV V 

Vill, XJ\.y J\. 


-<'PHn'»^/'PHoPTT=PH^o PH^PH^ 
'•\y^rx2)Q\\^^2^-'^ v-/Xi^3^jnL2v-'ii3 


\^*-^2/3^^-*-3 


V^v^xx2/4 


-NHC(O)- 


\/TTT TV V 

V ill, IW, J\- 


-/PR.'i^/'PRoPH=PK^-, fPHo'i.* PHo 


\ ^* ^2J3^-^ ■*-3 


"(CRn^A- 


-NHC(O)- 


VTTT V 
Vlli, -A 


/PR^^.^PRo 


H 


"(CR-^K- 


-NHC(O)- 


\/TTT TV V 
Vill, lA, J\. 


/PR^^^^PR-. 
-<^l^rl2jl2^ii-3 


H 


-(CRn^K- 
\\-^xx2j5 


-NHC(0)~ 


V ill, i-A., wA 


-/PR PR^ 
-1^ ^^JnL2^ Hv^xis 


H 


\^^-*-2/5 


-NHC(O)- 


X/TTT TV V 
Vill, lA, A 


/PR ^PR.. 


H 


-(CRn)^- 


-NHCCOV 


\/TTT TV V 
V ill, i-A, -A 


/PR„^,«PR-> 


H 




-NHC(O)- 


\7TTT TV V 
Viii, iA, A 


/PR ^ PR— PR/PR«^^PR^ 
-^^V^ll2j7Vw^lJ.~^riV^^2j5'^ll3 


R 

XX. 


-(CRn')^- 

\\^tX2J5 


~NHC(0)- 


\rrTT TV V 

Vill, lA, A 


/PR ^ PR— PR/PR«^-,PR^ 

-^^V^JnL2/7*-^i^ — l^n^V^n.2^7v-'rj.3 


R 

xi 




-NHC(O)- 


X/TTT TV V 
Viii, IA3 A 


/PR^^ /PR PR=pR^^/PR.^^pR, 

-^^l^Xl2j6V*^-n.2^1i ^^)2\.^^2M^^^3 


H 


\\-yXX2j5 


-NHcrov 


\/TTT TV V 
V iil, lAj J\. 


/PR^'i..rPR-,PR=PR^',PHoPH^ 


H 


-/PH?)^- 

\^ii2;5 


~NHC(0)- 


VTTT TV V 

V ill, 1-Aj -A 


-/PR^'\^/PR,PR=PR'k ^ rPRa^^ PH^ 

-^\^JLjL2^2l.^'"2^-*^ v>'X:iy4V^v-'Xi2/4^-'--*-3 


H 


\v-'XX275 


-NHC(O)- 


VTTT V 
V 111, -A 


-/PR^^^^PR, 


-CH3 


\'^XX2Jty 


-NHC(O)- 


VTTT TV V 
V 111, JLyVj ys. 


-^pR.^,.pR., 


"CH3 


-(CRo)^- 


-NHC(O)- 


VTTT TV V 
V 111, lyVj y\. 


-rPT-T-,^..PR. 
I^ll2n4'-^113 


-CH3 


V^xx2/3 


-NHC(O)- 


\/TTT TV V 
V 111, ITV, -A 


/PR^'^.^PR-, 


-PHa 

v^xxs 


X2J5 


-NHC(O)- 


VTTT TV V 
Vill, I-A.5 -A 


-/PR^^^oPR, 
-1^112 J 18*^113 


-CH3 


\\^xx2J5 


-NHC(0> 


\/TTT TV V 
Vill, lA, A 


-/PR-'S-PRisPR/PR^^^PW, 


-CH3 


\^*-*-2/5 


-NHcrov 


X/TTT TV V 
V ill, IjV, -A. 


/PR^^^PR— PR/PR^^^PR-, 


-CH3 


-(CR^)'^- 
\\^xx2/5 


-.NHC(O)- 


\/TTT TV V 
Vlli, IA, A 


-/PR-'i^/PR«PR=PR^^/PR,^^PRr, 
"\.^^1^2/6V^li2^-n- V^nj2V^i^2/4^ii3 


-CH3 


-(CR-y^K- 
\^^^2/5 


-NHcrov 


VTTT TV V 
Vill, J-A., -A 


^PR..^J'PR,PR=PTTi,PTT,PH^. 


'XX3 


\\~^xx2J5 


-NHC(O)- 


A/'TTT TV V 
Vill, 1^, -A 


-/PR«^-,/PR^PR=PTn^/PTT^'^..PH., 
"• ^ v^n.2 ^2v^-'^2^-"- J4v^-^2/4^H-3 


-CH3 


\^-'--^2./5 


-NHC(O)- 


VIII, X 


-f C-/JrL'> 1 1 nC_/Jri:j 


-CH2CH3 


-(CH2)5- 


-NHC(O)- 


vni, K, X 


-(CH2)l2CH3 


-CH2dl3 


-(CH2)5- 


-NHC(O)- 


VIII, rx, X 


-(CH2)l4CH3 


-CH2CH3 


-(CH2)5- 


-NHC(O)- 


VIII, DC, X 


-(CH2)l6CH3 


-CRl2^^3 


-(CH2)5- 


-NHC(O)- 


VIII, IX, X 


-(CH2)l8CH3 


-CH2CH3 


-(CH2)5- 


-NHC(O)- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)5CH3 


-CH2CH3 


-(CH2)5- 


-NHC(O)- 
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VTTT TV V 


-'\\^xx2J7^^ ^^xi^V-'rx2^7v^xl3 


-PR,.PR^ 
*^XX2^1X3 


-rPR-.'i^- 
(^^2)5" 


-TsJRP/'n'k 


VTTT TX X 




_PR^pR, 

K^X X2>— 'X X3 


-r'PRo'i*- 




VTTT TX X 


_f pHn^^rrTToCTT=CTT'io CRoCTTr, 

V^v^iX2y5v^'^-'-2^-*--*- v^xxy3V-/'X 12^1x3 


-PR^PR^ 
'112^113 


-fPRo^^- 

V^-n.2j5 


"iNll^-^V-/ )— 


VTTT TV 




-PR^PR-, 

•" *^xX2 ^w^JLl3 


-^'PR^^^- 

V^J^2>^5 


—INXXV^^^-' j~ 


VTTT X 




-^'PRo^^PRo 


-^'pR^^^- 

V^-"-2/5 


-isTRP/'n'k- 

"INllX-^^^^^ 


VTTT TX X 


\ V>'1X2 / 1 2^113 


-r'pRo'i^pR^ 

V ^^2 /2^J'^3 


_/'pRA^_ 
V^-ri2;5 


"INXlv^^V-/ J~ 


VTTT TX X 


-^PTTo^i^PTT, 
-^^V^X12^14V_/1X3 


-^'PRo^^PR, 
v^n2^2^-»^3 


-.rPR^'i^- 

'■\\^xl.2)5 


-TsjRP/'n^- 


VTTT TX X 




-^pR^^.pR, 

-V,^ll272^'il3 


_^PR«^,- 
-(^*^Xl2j5- 


-INIX^^^V-/ )" 


VTTT TX X 


-/'PTT^^,„PT^. 


/"PR^^^PR. 
- ^ V-yxx2 72^''^3 


/'PR 


"NTRP/Ti^ 

-'1>JXX\_^^V^ ^- 


VTTT TX X 


»^PTI^"^,PtT=PTTrPTT "i^PTT 
-^^^^112^7^11 — *-^ilv ^-'^2/5^113 


rPR "^^PR^ 


-(L,±l2j5- 


TSJRP^O^ 

~i>lll\^\^VJ }" 


VTTT TX X 


f^PTT ^ PTT^PTT/'PTT^^^PTT 
- ^ V^XX2 ^ 7 v^n — v^n^ V^xx2 /7 v^xx.3 


/"PR ^ PR 


/'PR 


"^JRP/'o^ 


VTTT TX X 


-^PTT^^ ^/'PTT^PTT=PTT'^«^PTT-^ . PTT-, 


-("PR^^^PR-, 
- v_/XX2 ^2 ^-'^S 


/'PR^'i^ 
-i.^i^2;5'' 


'MRP/^O'^ 
-INxiV-'^l^ j- 


VTTT TX X 


/'PTT«'\,/'PTT«PTT=PTT^«PTT«PTT, 
-^,^xl2 ^6V^-''^2^-ri — v^xl ^3l^JnL2U'Xl3 


/"PR ^ PR 


/'PR 


TMRP/'O'^ 
-i>ijrx\^^i^ j- 


VTTT TX X 


^'p■R^'S^^PTT«PTT=PR^ YPTT*^ . PPT 
-^^v^iX2^2V ^il2v^Xl \_/XX ^4^\_^Jjl274^rx3 


//^Tqr^\ PR 


/'PR ^^ 


TsJRP/'O^ 
-i>xxV^^^l^ ^- 


\/TTT X 
V ill, 


^'PTT ^ PTT 
-1^112; 10^113 


PR Pi PR PR 


/'PR ^ 


XTRPrPi^ 
-lNriV^(^L>' j~ 


VTTT TX X 

V 111, J-A, 


/"PTT ^ PTT 
~v ^^27 12^113 


PR OPR PR 


/^PR 


"KTRPiTi^ 
-INxxV^^^v^^ )- 


VTTT TX X 


-V^-n.2;i4^-ti3 


PR OPR PR 


/PR "i. 


TORP/O'^ 
-iNxHw^^^W 


VTTT TX X 


/'PTT ^ ^PTT 
-V*^-tl2yi6^J^3 


PR DPR PR 
xX2^ V_xJlx2^-LX3 


/'PR ^ 




VTTT TX X 


-I'PTT^'^^oPTT-, 
~V^ii2 } 18^-tl3 


-.PTr^OPR^PR^ 
"•^xx2v-'v^xx2v-^xx3 


-/'PM^^*.-. 
"l*-^-tl2j5'" 


T^JRP/'Pi^ 


VTTT TX X 

V ill, l-A., -A 


-/'PTT«^^PTT=PTT^'PTT,^.PTT-> 
V^^iX2^7v-/rx — V_^xx^v^xx2y5v-/rx3 


PR^OPR^PR^ 
-\^xx2Wv^Xx2^^xx3 


/'PR^^. 


isjRP/'n^ 


VTTT TX X 


-/'PTT^^^PTT^PTTfPTT-^^-TpTT^ 

~^vj'll2y7^-^ >-'Xl^ wH2y7v-'XX3 


-PR«nPR«PR^ 
~ v^H2^^ii2^-'^3 


-/"PR^^^- 
l^-tl2j5 


-T^mP/Tl^- 

-l^JXlv-r^V-/ y- 


VTTT TX X 

Vlll, l.A^ jS^ 


-/'PTT«^,/'PTT«PTT=PTT^„^PTT-^ ,PR-. 
-^^^^£12 j6l^J^2^11 V'JnL j2V^-"2 J4^*^3 


-PTT-OPR-PR, 
-V^n2V-/l-'Xl.2V-^xi3 




TMMP/'O^ 
-INJCl^-z^^UJ- 


VTTT TX X 

V 111^ XJ\.y -A. 


-/'PTT-.^^/'PTToPTT=PTT^oPTT^PTT^ 
^^v^iX2^6v ^1*2^11 /3^H2^i-*-3 


-PR^OPR^PR-, 

- v^xx2 \^XX2 wXX3 


K^^2J5 


~i^xxv_/\^vy )- 


VTTT TX X 

V 111, 1^, -A 


_f PTT«^ « { PTT« PTT=PTT^ . rPTT^'i . PTT-. 
v^xi272\ V-'ix2^i^ y^xx J^y n-'X12 /4^ii3 


-PR^OPR^PR-, 

-v^ri-2v^ ^112^113 


-.fPR,,'^^- 
lv^-tA275~ 


-INxiV^^^v^j- 


VTTT X 

V ULXf .A. 


-r'PTTo^t/^PH, 
V-/XI2 J 1 0^1*3 


-i'PR^VnPR, 

- ^\^XX2^2'^^-^3 


-rpR«>^- 

l*-'-"-2y5 




VTTT TX X 

V 111, l-A., J\. 


V^-ti2jl2*^-ti3 


-r'PR^^^OPR^ 
- 1^112 ^2^ ^113 


-fPR^'i.- 
l*^Al2j5 




VTTT TX X 

V 111, 1^, w 


-/'PTT^^^.PTT^, 
V^J^2714*-^J^3 


^'PR^^^OPR^ 

-^^L^^l2J2^^ll3 


-rpR^"^. 


"MRP/'n'i 


VTTT TX X 

V 111, I.A., .A. 


-/"PTT^^.^PTT^, 


-^PR^'i^OPR, 
V^^2J2^^-L13 


-rpR^^c- 

V ^112^5 


-KTRP/'nV 

"J.NXIV-'^V-/ ^~ 


VTTT TX X 

V 111, lA., J\. 


-/"PTT^^.oPTT-, 
-^^ v_/ J1.2 ) 1 8^113 


-/"PR^^^OPR^ 

V^ll272^^ll3 


-fPR^^.- 
-i^V^n2j5 


->jRP/'n'\ 

-iNlll^^^V^ J- 


VTTT TX X 
V 111, lyv, J\. 


-rPTT^^^PTT=PTTrPTT^'^ ^PTT^ 
-^Vw'XX2^7^ix v^Xx^\w'Xl2 J5^ix.3 


-/"PR^^^OPR-, 
-^V^Xl2^2^^il3 


-^'PR^^.- 
l^-ti2j5 


->TRp/'n'\ 


VTTT TX X 

V 111, lyV, -A 


-rPTT^"^-,PTT=:PTT/'PTT«^-,PT-r^ 
-^v^xX2/7^ix v_-'Xl\^v_>'lX2^ 7^-^113 


-^PR^^^OPR-, 


-fPR^^^- 
"l*-'-tl2j5" 


'•l^xl.K^yKj J- 


VTTT TX X 
Vlll, 1^, 


^PTT ^ /'PW PTT— PTT^ ^PTT ^ PR« 
-^^JnL2>>6l.^J^2^J^ *^JnL ^2^^ 11274^113 


/'PR ^ PPR 


/"PR ^ 


-ViXxy^yKJ )- 


VTTT TX X 

Vlll, Xj\.y J\. 


"V ^112 ^112^11 ^Jn. ^3^ii2V-^ii3 


-V^V-^ri2;2^ ^113 


rpR^'i. 
"{^^2)5- 


'NTRP/'O^ 
'^i^ixxy^yKJ )- 


VTTT TX X 

V 111, l-A, -A. 


/'PTT,^„/'PTT«PTT=PTf ^ ypTT^^ .PR. 

-^^V^xx272V^^2^-»^ v^-ti J4^\>>.xx2^4v^xx.3 


fPR«^<.nPR« 
-V*->xi2j2^*-'il3 




"NrRP/Ti^ 


VTTT X 

V 111, -A 


-/'PR^'^,«PR^ 


-rPR«^-,PR^ 
•'l^Al2j3^^3 


/'PR^^^- 
-V^*^2)5" 


"MRP/Ti^ 


VTTT TX X 
V 111, lyv, J\. 


/"PR^V^PR^ 
-(^ '^112 J 12^^113 


/"PR PR 
-1,V-^XX2>)3^113 


/'PR 


TsJRP/'0^ 

-rsix-v^^^v^ 


VTTT TX X 

V 111, X-e^j -^V 


-/"PR^^^.PR^ 


-^PR^^-^PR. 
V^^2j3^-tl3 


-^PR^^r- 
V^-"-2/5~ 


-TsTRP/P)^ 


VTTT TX X 
V 111, l-A., yv. 


rPR^^,^PR^ 
-^L.±l2ji6^i:l3 


/^PR^^.PR-, 


rPR^'i^ 
-l^-n-2j5- 


TSJRPrO'^ 

-iNllV^^^^^ 


VTTT TX X 

V 111, I.A., -A^ 


-^PR«'^,«PR-, 


^PR ^ PR 


/^PR 


7sJRP/*0^ 


VTTT TX X 
V 111, lA., yv 


-r'PR,^^PR=PR/'PR«'^ ^PRo 
~^v^lX2^7^-'ii v^ll^v>xi2^5V-/H3 


-r'PR^^-,PR-, 

V. ^^2 y 3 ^-"^S 


-/'PR^'i^- 
•"l^-"-2j5" 


-."KTRP/^n'^ 

-INXX^^W )- 


VTTT TX X 

V 111, lyv, VV 


-r'PR^^^PR=PR/'PR«^-,PR^ 
""^^ v_>xx.2y 7*-'ii v^nL ^ v>xx2 j 7 v^iX3 




-./'PR«'^^- 


-NRP/'O'i 


VTTT TX X 

V lllj l-A., -A. 


PR^^^^PM«PR=PR^^/'PR«^ vPR, 
v-'i^2/6v^'''^2^-"- ^•'^ /2\^-''^2y4^-'^3 


-^PM«'^-,PR« 
-^^^^1:12^3^113 




-TSTRP^n^- 

"l>IXlV-'\^^ )- 


VTTT TX X 
V 111, lyv, -A. 


-^PR^^^^PR-,PR=PR^.pRnpR, 

~\^v>'ll2/6v^-'^2^li V>'XU.^3\^lX2>^lx3 


-/'PR^^.PR^ 

V^-Ei2j3V^il3 


-^PR-^^r- 

-\^\^rX2)5 


-TMRP/'n^ 


VTTT TX X 


-rPR^'i^^'PR^PR=PR^ y PR^^ . PR, 
-^v_/XX2y2v^-*^2^-*^ ^■'-*-/4v^'"-2/4^-'^3 


-/'PR^'k.PR-, 
-^^V^ll2;3^Xl3 


-/^PR,^^- 
\^^2J5 


-MRP/'OV 


VTTT X 

V HI, -/V. 


-fPR/,^,«PH-, 


11 


-rpR^^«orpR«^«- 


-MRPrn^- 

~1NX1^\^V-^ )~ 


VTTT TX X 


-f'PR^^.^PR, 


R 

IX 


-/'PR^'^-^O/'PR,^^- 
-^v^n2;2^V^^2/2 




VTTT TX X" 
V XXX, XYv, y\. 


-fPR-^'i^.PR^ 

^.*^-"-2>'l4^^3 


R 

XX 


-fPRn^^orPR.^^- 
-\^y^sn2j2^\^^2}2 


-'^JRP/'^^ 


VTTT TX X 

V XXX, x^/Vy y\. 


-rPR,\^PRo 


R 

XX 


-^PR,'^o^/'PR-,^o- 

- v_vXX-2^2^ I. ^J^2>'2 


-T<rRP/'n^ 


VTTT TX X 

V XXX, XYV, 


-rpR'.^ioPR^ 


H 


-/'pR^'i^nrpRn'i^- 

'•l\^n2)2^\^"-2)2 


->JRP/'P)^ 


VTII, IX, X 


-(CH2)7CH=CH(CH2)5CH3 


H 




-NHcrov 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


H 


-(CH2)20(CH2)2- 


-NHC(O)- 


VIII, IX, X 


•*(CH2)6(CH2CH=CH)2(CH2)4CH3 


H 


-(CH2)20(CH2)2- 


-NHC(O)- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)3CH2CH3 


H 


-(CH2)20(CH2)2- 


-NHCCO)- 


\aii, IX, X 


-(CH2)2(CH2CH=CH)4(CH2)4CH3 


H 


-(CH2)20(CH2)2- 


-NHC(O)- 


vin,x 


-(CH2) 10CH3 


-CH3 


-(CH2)20(CH2)2- 


-NHCfO). 
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\7TTT TV V 


~l^ii-2ii2^li3 


-1^X13 


/pxx \ o^pxT ^ 

-l*-'il2j2^ldl2;2" 


-rNri\^\^w )- 


\/TTT TV V 

V Hi, JLA., A 


-(^L/il2;i4^tl3 


-v^JCl3 


lO-tl2j2^VOil2^2" 




\n"TT TV V 

Vill, lA, A 


-(Uii2ji6^rl3 


-OX13 




-"NTTTP/'n^- 

-iNXlV^\^V7 7- 


\/TTT TV V 

V 111, lA, A 




r'XT 

-\^Xl3 


~V^il2j2*^l.O-tl272" 


-."NiTrp/'n^- 


^/TTT TV V 

Vlli, lA, A 


/r^TT \ /-lTT„/^TT/i^TT \ |~*TJ 


-1^x13 


/'PXT ^ O^PXT»^« 
"V'^xl2J2^l^ll2;2- 


.Tsjrqrp/o^- 


^/TTT TV V 
Vlii, iA, A 


-{}^ri2 ) 7^^i±—^ri\\^rl2 j 7*^x13 


-v^-LT-3 


-l.*-'il2^2^l*^ll2;2- 


-ISIRP/'O'^- 


\7TTT TV V 

Vlii, lA, A 


tr^vx \ /r^w r^TT— r^xT\ /r^o ^ r^tT 


Cxx^ 


-^^\^ri2;2^l^ii2;2 


-TsTRP/Ti^- 


\7TTT TV V 
Vlli, lA, A 


//"rrr x /f'TJ /~»TT^OTT\ /~^TT f^XX 


r^XX 

-dl3 


-i^i_^rl2j2^ 1^x12 J2" 


XTRP/'n'^ 
-INXlOv^V-/ ^- 


T7TTT TV V 
Vili, lA, A 


-(Crl2;2( ^il2^ti~^li j4(^Al2M>-'li3 




-^<^il2;2^ 1^x12^2*' 


KTRP/'O'^ 


1 7"TTT V 
Viii, A 




r^xx r^xx 

-<^H2V-'Xl3 


/pxT ^ o/'pxx ^ 

-(\^Xl2 ;2^ l*-'Xl2j2"' 


TvTXXP/'O't 
-l>XlO(^ )- 


T/TTT TV V 
Viii, iA, A 


-V^\^Xl2jl2^ii3 


--V^Xl2>-'Xl3 


-ldl2;2^VCxl2j2- 


Tsjxxp/'n^ 


\ riTT TV V 

Vlii, iA, A 


-l^W.2}l4^"^3 


r^xT r^xx 

"dl2dl3 


/'PXX ^ O/'PXX ^ 

-I^xi2;2^v'---ti2;2- 


xrxxp/'o^ 


\ 7"TTT TV V 
Vlii, IA, A 


-(L.il2ji6^il3 


r^xT r^xx 


/'PXX ^ O/'PXX ^ 

-(^Lx±i2;2^v*-j^2;2- 


xrxxp/'o^ 


Vlii, iA, A 


/y— ITT \ /^T T 

-(L.il2;i8*-'Al3 


/-^TT y^TT 


/i^rj \ O/'PXX ^ 
*-(^xl2;2^(^xl2j2- 


XTXXP/'0\ 
~iNXlO(\J )- 


Vlii, iX, A 


-( Cil2)7Crl— Cxl( Cii2) 5<->rl3 


r^xx /^xx 


/'pxx ^ o/^pxx ^ 

-(^<^Xl2j2^vOxl2 72- 


■MXTP/'0\ 


\ /"TTT TV V 
Vlii, iX, A 


-(Crl2;7Cil— Cxi(L/il2;7C±i3 


/^TT i^TT 

-k^xl2^-^Xl3 


^px-x ^ o/^pxx ^ 

-( L,.i 12 J 2^ V*-Xl2;2- 




\ TTTT TV V 

Vlii, iA, A 


-(CH2)6(C^H2Cri-Cilj2(Cil2j4<^j:l3 


r^xx r^xj 
-L.il2L/rl3 


/'PXX ^ O/'PXT \ 
-(^112)2^(^x12)2- 


■^JXxp/'o^ 

-lNXlO(VJ ^- 


\ mT TV V 

Vlli, iA, A 


-(dl2;6(<^il2^il— j3V_'±i2v^ii3 


r^xx r^xx 


-t^^_^xa2^2^v0^2/2- 


^sTxxp/'^^ 


T TTTT TV V 

Vlli, IA, A 


-(Crl2)2( dl2dl— Cxi j4(dl2;4dl3 


oxT r^xx 


/^PXX ^ O/'PXX ^ 
- l^±l2 j2^ l*^xl2;2- 


KTXXP/'O^ 
-iNXll^(V^^- 


^ TTTT V 
Viii, A 




(c^xx ^ oxx 
-^^I_^rl2j20ii3 


/'pxx ^ O/'PXX ^ 

-\^OXjL2^2^^*^-'^2>?2'* 


■^JXXP/'0^ 


\ TTTT TV V 
Vlii, iA, A 


-l<-xl2;i2*-'li3 


(c^xx \ nxx 

-^^^^Xl2j2C-'l-3 


/'PXX ^ O/'PXT^^^ 
-VCxl2j2^(*-'^2;2" 


"KTRP/Ti^- 
-INXl^^vy )" 


\ TTTT TV V 
Viii, lA, A 


-(e.il2;i4<-il3 


-^^^112^20113 


-VOxl2j2^ldi2j2- 


XTFTP^'n^- 
-INXlO^^vyj- 


\ /TTT TV V 
Vili, lA, A 


-(C±l2;i6<--tl3 


(C^xx \ pxx 
-Vdl2;2dl3 


/'PXT ^^O/'PXT^^,, 




\rfTT TV V 

Vili, lA, A 


-^<^Xl2jl8d:l3 


(C^xx \ pxx 
-V^Vw^il2j20JnL3 


~l dl2j2'-^l 0x12)2- 




\7TTT TV V 
Vill, lA, A 


-^<^ii.2^7Cli~v^Jrlv,Crl2j5^Jtl3 


-VOJnL2j20Jtl3 


10112J20'V,OX12J2 




\/'TTT TV V 
V 111, IA, A 


-( l^xl2 j 7 L^il" v^il V Cil2 J 7Cii3 


v^ri2 ^ 2^113 


-(O il2;2'->'V^xl2 )2~ 




\7TTT TV V 
V ill, iA, A 


-(C±l2j6V^1^2*^"~^J^j2V*-'J'^2j4'-'-f^ 


-^L^Jtl2j201l3 


-(OXl2;2'-^V*^xl2)2" 




\rTTT TV V 
Vill, lA, A 


-VCxl2j6ld^2C"tl~*-'-"- j3Cii2C-"-3 


-V'^Xl2j2^1l3 


-( 0x12^2'-^ V OXl2^2 




\/"TTT TV V 

Viii, IA, A 


tr^vx \ fc^vf r^iT— r'TTv /P'w ^ nw 


'-\\^rl2)T^^3 


^pxx ^^o/'^'w^^^ 

-(0X12^2^(^X12)2" 




\7TTT V 

Vlli, A 


/r^xT \ r^xj 
-(<^rl2jioCii3 


r^xx r\r^xx r^xx 

-dl2V^dl2dl3 


/'PXX ^ o/'PT-x ^ 

-(Oii2;2^(Oi.i2;2'' 


xrxxp/'o^ 


\rTTT TV V 

Viii, lA, A 


//-^TT \ 


~C'il2^J L^xl2*^il3 


/'PXX ^ O/'PXX ^ 
-(OXI2 )2'-^(OXl2)2- 


-I>l XIV^^ \J )- 


\ TTTT TV V 

Vili, lA, A 


/r^xT \ r^xj 
~(C^il2;i4CW.3 


oxT or^xx r^xx 

-L^il2^dl2dl3 


^pxx ^ O/'PXX ^ 

-(Oil2;2^(Oil2;2- 


"MXTP/'O^ 


\ TTTT TV V 

Vili, iA, A 


~(^J^2h6*--rt3 


f^xx or^xx r^xx 

-v^Xl2L^dl2'^il3 


/PXX ^ O/^PXT 
-(Oxl2;2^vOXl2j2** 


TSTXTP/'O^ 


\ TTTT TV V 

Vlli, IA, A 


/r~*xj \ f^xj 


r'XT ooxT r^xx 

- L^JlX2^v-Jl12^XX3 


/'PXX ^ o/'pxx^^^ 
-(oxi2;2'-^(^ii2;2- 


1sJxxp/'o^ 


\ rTTT TV V 

Vlii, IA, A 


-( L^rln j 7L.M— L.JnL( L.rl2 j5<^il3 


r^xx or^xx r^xx 
-Uil2VJ Lxl:l2Cil3 


/^pxx ^ O/'PXX ^ 

-(Cxl272^V^ll2j2- 


T^^xxp/'o^ 


\ TTTT TA^ V 
Vili, lA, A 


-(C-xls) 7^ 11— Crt^ OJrl2 j7*^il3 


OTT o/^xj r~^xx 


/pxx ^ O/'PXX ^ 

-(Oil2;20'(OXl2;2'* 


"NTFTP/Ti^ 
-INXlOV^vJ )~ 


\ TTTT TV V 
Vill, lA, A 


fr^xx \ /oxT r^xx — r^xx\ (c^xx ^ r^xx 

-(Cil2)6( ^J^2Cl^~*-'l^ j2(Cll2M^ll3 


r^xx or^xx r^xx 

- 0112 vJ OXI2OXI3 


/'PXX ^ o/'Pxx«^» 

-(Oil2;2^(*-'il2j2- 


XFXXPrO^- 


\ TTTT TV V 
Vill, lA, A 


-(^L/ri2j6(di2d^~'^Al j3L/il2V^il3 


-OXl2vJOXl20rl3 


/'PXX ^ O/'PXX 
-(OXl2)2^vOxl2 )2- 


-iNXl^^W )- 


\ T^TTT TV V 
Vill, lA, A 


//^Tj \ i r^xx r^Tj— r^Tj\ {r^xx \ r^xx 
-(^v^xl2 j2\Cll2CJti~"C-tl )/\\y^rl2)A^'^3 


pt-pr opxx PXX 

-OJtl2VJOxl20il3 


/'pxx ^ o^pTx ^ 

-(Oxl2j20'(OXl2;2- 


>JXJp/^^ 

~iNXlV_/\^W )- 


T rTTT V 
Vili, A 


~ ( V_^il2 j 1 odl3 


/'PXX ^ OPXX 
-(^Uil2j2^dl3 


/pTj \ o/^PXX ^ 
-(Oil2;2^(*-'Xl2;2" 


XTXXP/'O'i 


\7TTT TV V 
Vill, IA, A 


fr^xx \ r^xx 


/pxx > nPTT 


/'PXT«^«n/'PTT«^«- 
"(Oxl2j2^(OXl2j2- 


-TvJTTP/'n^- 


\T*TTT TV V 
Vlli, IA, A 


-(i^J:l2ji4*-'il3 


fC'XX \ ppXT 


~(On.2^2^(On2j2" 


-■^JTTP^^^- 


T rrTT TV V 
V ill, lA, A 


-(^I_.il2;i6*^il3 


/'PXX ^ OPXX 


/'/'^XT ^ O/T'TT^^^ 
-( \^Xl2 J2^ V^Xl2^2 


-^^JTTP/'^^ 

-iNXl*^^^ J- 


\ TTTT TV V 
Viii, IA, A 




-^^dl2j2'^dl3 


/'PX-X«^«0/'PXT«^«_ 
-( OII2 J2^( *--'ll2 72- 


->JXTP/'0>- 


X rTTT TV V 

Vili, iA, A 


-(\^Xl2j7*-^ll— <-^liV»-^il2j5Cil3 


-(^L^Xl2j2^0-'tl3 


-(Ori2;20'(Ori272- 




\ TTTT TV V 

Vili, IA, A 


-(Oxl2 j7Cil— Cxl(^ C'Xl2 j7^il3 


/pXX ^ OPXX 


/'PXT ^ O/'PXX^^^ 
-(OXl2;2^(0.rl2;2- 


TsJXXP/'O'^ 


\ /"TTT TV V 

Vili, IA, A 


-(Uil2j6( Lxil2L.rl— Oil J2( *-'ll2M^ll3 


/T^XX ^ OPXX 


/pXX ^ 0/'PXX«'\« 
-(Oil2;2^(dl2j2- 


^sJxxp/'o^ 


\71 IT TV V 

Vlii, lA, A 


//-ITT \ //-TTT /^xj— r^xjrx r^xx oxx 

-(L/Xl2j6lCll2CJtl'~C-" J3dl20xl3 


/pTT -V OPXX 


/'pxT ^ o/Tw ^ 

-(0±l2j2^('-'-tl2j2- 




T 7"TTT TV V 

Viii, IA, A 


//"'XT ^ tr^xx r^xx — r^xx^ (c^xx \ r^xx 


/'PXX ^ OPXX 
-*V^ll2j2^dl3 


/'pxx ^^o/'Pxx 

-(Oil2;2^(^xl2)2'* 


-'MXTP/'O'i 


VTTT V 

V XxJL, -A. 


-V'-^-"-2jlO*---tJ-3 


V^xx2^3^xa3 


V.^J^J-2/2^V,^-'-*-2/2 




vin,ix,x 


-(CH2)i2CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC{0)- 


VIII, IX, X 


-(CH2)l4CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(O)- 


VIII, IX, X 


-(CH2)l6CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(O)- 


VIII, IX, X 


-(CH2)i8CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(O)- 


vin,ix,x 


-(CH2)7CH=CH(CH2)5CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(O)- 



-42- 



wo 2005/018555 



PCT/US2004/026157 



\nn TV V 

Vlilj 


-\ 1^X12 ) 7^Al — V^Jri^^\»/JLl2 J7^1*3 


-/'PR^'ioPHo 

-VV^Xa273^-n-3 


V>^iJ-2>^2^V.^-tJ-272 


-NHcrov 


XTTTT TV V 




-Vv>'ri.2j3*-'-"-3 


~\\^ri.2)2^V^^2)2 


-NHCrOV 


\nTT TV V 
V ILL, lA., -A. 




-fPR^'i-^PHo 
l*^^273^J^3 


V^xx272^ V ^-'-'^2^2 


-NHcrov 


\/TTT TV Y 


{nVf \ /'PR PR— PR'^./'PR^^.PTT, 


-/^PR^VPR, 

-V^X1.2)3V^X1.3 


-\y^i^2)2^V^^2)2 




TY Y 


/'PR ^ PR 


XT 

xx 


-/PR^'i^- 


-x>ixxo^w^2 


TY Y 


/'PR ^ PR 


R 


-^v^Xl2^3 




TY Y 


/^PR ^ .PR- 


R 

XX 


_/pR„V» 


i^xxov^w /2 


\/TTT TY Y 


/PR ^ PR 


R 
Xx 


-^^PRn^-,- 
\\^^2)3 


inxxov^vj* )2 


X/TTT TY Y 
V ill, lA, A 


/PR ^ PR 


R 

XX 


-/PR^^n- 
\^ii2)3 


-iN jno^w ^2 


TV V 


//^tJ \ PR—PR/" PTT ^ PR 

-\i^rL2)7^i^~^tLy\^'rL2)5^tL2 


R 
Xx 


Vdl2J3 


-TsjRSI/n^o- 

-lNXXOV^V/^2 


\/TTT TY Y 
Vlll, LJL, A. 


/PR \ PR— PR/ PR ^ PR 
-VV^rl2 j7v>ll~^llV *^'1j-2 /7^1l3 


R 

XX 


-/'PR-'i-,- 

V ^112)3 


x^xxo^^vy /2 


\ /TTT TV V 
Vlll, lA., A 


/r^Tj ^ /r~TT /'"tt— f^R^ /pr ^ .pr 


R 


-/PR-^— 
1^^2)3 


-X^XXO^V^ J2 


\7TTT TV V 
Vlll, IA.5 A 


/r^R \ fCTJ PR— PR^ PR PR 
-(^<^ll2 j6lC-'Ll2dl~dl )3^^2^^3 


R 

XI 


-/PR-"^— 
-l^xl2;3- 


""i^Jxxoi /2 


\7TTT TV V 
Vlll, lA, A 


-(^L.ll2j2lC-tl2CJtl""C-tl j4\,dl2y4dl3 


R 
XI 


/PR-'V— 


-"MRSl/n^^- 

JJLlj^V-» /2 


lA, A 


-(dl2;iodl3 


PR 


/PR-^- 
-Vdl2j3" 


-"NTR^^I/O^— 

-INXIO^^ W )2 


TV V 

lA, A 


'{^^1)11^^3 


PR 


/PR-^— 


-x>^x^xo\^^^ ^2 


TV V 

lA, A 


-(L.II2JUV-II3 


PR 


-/PR-^— 
ndl2)3 


-TsTRSI/n^o- 

-iNX10\^Vy^2 


\ 7TTT TV V 
Vlll, lA, A 


'{S^L±2)l^^^3 


PR 

~^'Xl3 


/PR-^— 


-XNX10\^v^ ^2 


■\ /TTT TV V 
Vlll, IA5 A 


-(*-'i:l2 J 18*^113 


-v_/Xx3 


-/PR-"^— 


-XNXIO^V^ ^2 


TV V 

lA, A 


rr^Tj \ r^TJ — /^TJ/PTT \ r^TT 
-(Cid2)7CJnL~"CW.(L^ll2j5Cll3 


PR 
-1^x13 


/PR-^- 
~l^J^2)3 


•-lNXXO^V_y ^2 


\7TTT TV V 
Vlll, lA, A 


fr^XJ \ OTT — <^TT//^TT ^ PTT 

v-^ll2 j 7 Cll~^ v-zll^^ <^rl2 J 7^^113 


PR>, 


-/PR«^— 


-"MTTSl/O^n- 

-XM XlkJ^ V-/ ^2 


X/TTT TV V 
Vlli, lA, A 


/r^TT \ rr^xx r'R— PTT\ /PR ^ PR 
- ( \^ll2 ; 6 1 C J^2Cll~'-'ll CII2 J4CII3 


PR^ 


-/PR-^— 
-l.^-n-2j3 




\/TTT TY Y 
V ill, IA5 A 


/PR ^ /PR PR— PR^ PR^PR^ 
-^^^rl2 J6ldl2dld^ )3^^2^^3 


-PRo 


W^^2)3 


J. txxui §2 


X/'TTT TY V 
Vlll, lA, A 


/PR ^ /PR PR— PR^ /PR ^ PR 
-(^I^rl2i2ldl2dl J4ldl2j4dl3 


PR- 

-*^XX3 


-/PR^^^- 


"XNXioy^v-' _^2 


TY Y 
lA, A 


/PR ^,„PR^ 


.pR^PH, 




X ^ X. JLUl #2 


TY Y 
lA, A 


/PR ^ PR 
-( 1^112)12^113 


-PR^PR^ 


1^X1273 


x>xio\^v^^2 


TV Y 
lAj A 


/PR ^ PR 
-(e.ll2Ji4dl3 


-PR-PR- 


„/pR^^-_ 


±^XXLJl #2 


\7TTT TV V 
Vlll, lA, A 


/PR N r^TT 
-(dl2; 16^^13 


-PR«PR- 
'-^xn2VvXX3 


-/PR-^->- 
\^^2^3 


x>ixXkJi /2 


■\7TTT TY Y 
Vlll, lA, A 


/PR ^ PR 
-(i_.ll2jig*-ll3 


PR-PR- 

~^X1.2v>XX3 


-^\^XX2)3 


X>IAAO\^\-/ /2 


TV V 

IA5 A 


/PR ^ PR— PR/PR ^ PR 
-^^V_^tl2/7dl — dl(,dl2j 5*^113 


PR-PR- 
^ X X2 X3 


-^PR^^-,- 
\^L^2)3 


^XTHS/OV- 

i^xxoi vy ^2 


"\jnrTT TV V 
VIJJL, IA5 A 


/PR ^ PR— PR/ PR ^ PR 
-y}^rL2)i^L± — i^ll(^v^ll2j7^1l3 


PR-PR- 
-V^XX2^XX3 


\^LrL2)3 


~i>xxijy^v_/ j2 


\7TTT TV V 
Vlll, IA5 A 


//^TT \ /r^TT PTT— PR^ /PR ^ PR 
-{\.t^.2}6\^^2^^~^^)2\^^2}4^^3 


PR^PR- 
-v_/Xx2v>XX3 


/PR-'k— 

'-\S^^2)3 


—XNXxO^V^ /2 


"VTTTT TV V 
Vlll, IA5 A 


-( y^rL2)e\S^^2^^~^^ j3Ull2dl3 


PR PR- 
-V^n2v^xl3 


-/PR-^— 
''\K^rX2)3 


x>ixiOyv_/ /2 


"\ 7TTT TV V 
Vlll, lA, A 


/PR ^ /PR PR— PR^ /PR \ PR 
~(C.ll2j2lCjtl2C-"~C-»^M'-'-t^^ 


PR-PR- 

-^Xl2^XX3 


_/PR-^— 
\>^'^2)3 


-XNXXO\^V-/^2 


TV V 

lA, A 


-(e.ll2jl0*-^ll3 


/PR-'k-PR- 
-(^<^ll2;2dl3 


-/PR-'i-,- 


XNXXO\^>-/ J2 


TV V 

lA, A 


/PR ^ PR 

-(i_.ii2; 12*^113 


rPR-'i-PR- 
-(^V^XX2/2^-n.3 


./pR^^^_ 


~x^xxo\^v-/ j2 


lA, A 


-(dl2;i4CJ^3 


/PR-^-PR- 
- ^^\w/Xl.2 )2^^3 


-/PR-^— 


i>(xio^ ^2 


\ rin TV V 
Vlll, lA, A 


/r^TT \ r^TT 
-(L.ll2;i6<-'Jtl3 


(CVi ^-PR- 
'•W^rL2)l^i^3 


-fPR^"^— 

V^i^l}3 


-TsJRS/O'io- 

~lNXXO^v_' )2 


X/TTT TV Y 
Vlll, lA, A 


/PR ^ PR 

-(L.ll2)i8<^ll3 


-fPRo^oPR. 




-L^xxov^ w/2 


TV V 

lA, A 


-( ^-112 J7*^ll— Cll^<-^ll2 js^llS 


/PR PR 


-^^^2)3 


-iNXxo^w^2 


■\/TTT TV V 
Vlll, lAj A 


/r^TT \ r^TT— PR/PR ^ PR 


_/pR-^-pR- 


-^V-.XX2^3- 


—INXXOy^X-/ ^2 


ATTTT TV V 
Vlll, IA3 A 


fC^xj \ /r'TJ PR— PR^ /PT-T ^ PR 


/PR-^-PR- 
-\\^rL2)2^i^3 


-/PR^^^~ 
v*-'-"-273 


x^xxvji vy i2 


\/TTT TV Y 
Vlll, lA, A 


/PR ^ /PR PR— PR^ PR PR- 
V_.ll2 j6V*^ll2*-'ll CJlI J3 1^x12^^X13 


/PR-^«PR- 
"V^vvXT.2/2^-»^3 


_/pR,V^ 


iNxxo^ j2 


\/TTT TV Y 
Vlll, IA5 A 


/PR ^ /PR PR=PR^./PR™^.PR^ 
-(^\^Xl2j2ldl2dldl j4lC^2j4^-"-3 


-/PR-^oPR-, 


«/pR-^_« 

-\^*w.X1.2^3 


i^XAtJ\^\-/^2 


TV Y 
lA, A 


/PR ^ PR 


-PR«nPR«PR, 


\>^*^2)3 


x^xxo\ /2 


TV V 

lA, A 


/rrr ^ pr 


-PRoOPRoPR. 

v^XX2 ^XX2 *^X±3 


-fPRo'i^- 

V^-"-2/3 


X TXXkJt vy 72 


TV V 

lA, A 


-\\^rX2) i4V_/ll3 


PR OPR PR- 
-V^xx2w^Xi-2^-n.3 


-/PR-'i— 


-*NrR<^/n^— 

*-i^XXOv^vy /2 


\7TTT TV V 
Vlll, lA, A 


/PR ^ PR 


PR-OPR-PR- 




-iNX10^\^^2 


■\ /"TTT TV V 
Vlll, IA5 A 


/PR ^ PR 

-(^L.112; 18^^-3 


-PR-PiPR-PR- 


-V^Xl2/3 


i^xxkwJ^v-/ j2 


IX X 




-CH2OCH2CH3 


-(CH2)3- 


-NHS(0)2- 


vm, DC, X 


-(CH2)7CH=CH(CH2)7CH3 


-CH2OCH2CH3 


"(CI-l2)3- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)2(CH2)4CH3 


-CH2OCH2CH3 


-(CH2)3~ 


-NHS(0)2- 


VTII, IX, X 


-(CH2)6(CH2CH-CH)3CH2CH3 


-CH2OCH2CH3 


-(CH2)3- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)2(CH2CH=CH)4(CH2)4CH3 


-CH2OCH2CH3 


-(CH2)3- 


-NHS(0)2- 


IX, X 


-(CH2)ioCH3 


.(CH2)20CH3 


-(CH2)3- 


-NHS(0)2- 



-43- 



wo 2005/018555 



PCT/US2004/026157 



TIT 'y 


-/TTT^^i-^CHa 

W'^2J 12v-'£i3 


^ x-.'X X2 /2 ^ ■'-3 




-NHS(0)2- 




-(CH2) 14CH3 


-(CH2)20CH3 


-(CH2)3- 


-NHS(0)2- 


VTTT ^ 


-^^^^0.2; 1 6^^3 






-NHS(0)7- 


VTTT TX X 




-fCHo'l^OCH, 

V ^-'X X2 y2^^ »w^x A3 




-NHS(0)2- 


TX X 


V^v-^xx2^7^-''"'- '-•-■*-v^'^-'-2/5^-*--*-3 


-(CH2)20CH3 




-.NHS(0)2- 


VTTT TX X 




-rCH9')90CHi 

\ ^^x x^ y >^x X J 


-(CH2)3- 


-NHS(0)2- 


VTTT TX X 




-(CH2)20CH3 


-fCH9)3- 


--NHS(0)2- 


VTTT TX X 


\^^-L-L2/6V^'-*--'^2'^^-*- v^-LX^3V^xx2v^xx3 




V^-'--*-2/3 


-lSfHSfO)9- 


VTTT TX X 


x_^x X2 ^ 2 V -"-Z X /4 V •*-2 /4^^"^"^3 


Y^x_^xx2y2^^^"^ 3 


-(CH,)i- 


-NHS(0)2- 


TX X 




V,v-'XX2^3v^xx3 


V^-*--*-2/3 


-NHSfO)9- 


TX X 




V v^x X273 ^■•-'■3 




-NHSfO)?- 


TX X 


-^v^^2/ 14^^3 


V^AX273V^xx3 


^v-/xx273 




VTTT TX X 


/TTT^^t^rffo 

"^.^^2>^16*— ^3 


VVviX2^3V-^xx3 




-NHS(0)2- 


VTTT TX X 
V xlXj lyv, -/V. 




Vv-'XX2^3V-XX3 


V^-'-x273 


-NHS(0)2- 


TX X 




-fPRo'^^PRa 


V^-»-X2y3 


X ^AXk_ry^ f 


VTTT TX X 
V XXx, JLA-j yV 


-/'OR^^^r'R=r'Rrr'RnVrR^ 

~^v^xx2/7^''^ V--'XX^v^JLX2^7V— XX3 


-('CFIi'i^CH^ 




-NHSfO)9- 


VTTT TX X 


-frRo^^rr'R->r'R=CH'io(CH'>')^CH^ 

-^^v^xx276v^^2^^ v^-LA^2\,^^-'-2^4^-'-^3 


VV>xx2^3V-/xx3 




-NHSrO)9" 


VTTT TX X 

V IIX, JLyV, yv 


-frR.'>^rCH»CR=CH^iiCHoCH» 


V -*-2/3 ^A ■'•J 


\^**2y3 


-NHS(0)2- 


VTTT TX X 


v^xx2y2v^-*--*-2^-''"*- v^''"''/4\^'*-'*-2/4^-'"'-3 




V^-»-»-2/3 


-]SIHSfO)9- 


TX X 


-/'PRo^./.PR^ 


H 


\^>-/x X2/4 


-NHS('0)9- 


TX X 


-^'PR^'ii'^PHo 

\^^2J 12^-^x3 


H 




-NHSrO)7- 


TX X 


-(CH2) 1 4CH3 


H 




-NHS(0)2- 


VTTT TX X 


-/'PRo'li^PR^ 

- *^X1.2/ 1 6^^3 


H 




-NHS(0)2- 


VTTT TX X 


-fPRo'itoPH, 


H 




-NHS(0)2- 


IX, X 


-rCHo'>'7CH=CHfCHo'><:CH^ 


H 


-(CH2)4- 


-NHS(0)2- 


VTTT TX X 

V xxXf xyVj yv 


-fPHo'i-7CH=CHCCH'5')7CH^ 


H 


-(CH2)4- 


~NHS(0)2- 


VTTT IX X 

V -LXXj XyV, yV 


-fCHo')<rCH'>CH=CH^orCH'>^4CH^ 


H 


-(CH2)4- 


-NHS(0)2- 


VTTT TX X 

V xxx^ xyVj yv 


-fCHo^<rCHoCH=CH')^CH'5CH^ 

^\_^xX2/0\.^"'^ i^"''^ Vh'a xy j >w^xx^v^xx_3 


H 


-(CH2)4- 


-NHS(0)2- 


VTTT TX X 
V xxXf xyv., yv 


-f'PRo'lnrPH,PH=CR'i.irCHo'>^CHa 


H 




-NHS(0)2- 


TX X 
xyv^ yv 


-(CH2) lod^3 


-CH3 




-NHS(0)2- 


TX X 

xyv, yv. 


-CPRnlioPR, 

V^V^XX2^12^^3 


-CH3 




~NHS(0)2- 


TX X 
xyvj y\. 


\^^2J 14^-"^3 


-CH3 




-NHS(0)2- 


VTTT TX X 
V iix^ xyv, yv 


-fPRn'^i^PR, 

\^^2J 1 6^Al3 


-CH3 


y^xx274 


-NHS(0)2- 


VTTT TX X 
V ixx, xyVj yv 


-fPRo'^ioPR^ 
-\K^srL2j 1 S ^-LX3 


-CH3 


-(CH9)4- 


-NHS(0)2- 


TX X 
lySw, yv 


-<'PRo'irrPR=PR/'PHo^cCH^ 

~'\^^xx2j7^xx v^xx\^v^xx2/5^-*--*-3 




\^-*--*-2/4 


-NHS(0)2- 


VTTT TX X 
V Illy lyv, yv 


-fPR<,'^-7PR=PRfPRo^-7PH^ 

'XX2^7V^xx ^xx^^V/'XX2/7^-*■■*•3 


-CH3 


V^^-*-2/4 


-NHS(0)2- 


VTTT TX X 
V 111, xyVj yv 


-.^PR'>'i.rrPR^PR=CH'lirCH^'>ACH^ 

-\^\w/XX2^6V.^-*^2^-'^ ^■*"*-/2v^-'--*-2/4^-*--'-3 


-CH3 




-NHS(0)2- 


VTTT TX X 
V ill, lyv, yv 


-('PR','»^rPR^PR=PTT'i^CRoCH^ 

-\^v-'XX276^v^xx2^xx v^xxy3^xx2^-Lx3 


-CH3 




-NHS(0)2- 


VTTT TX X 

V XXXj X^^5 -iTk 




-CH3 




-NHS(0)2- 


TX X 
xyv, yv 


- ( CH2) 1 0CH3 


-CH2CH3 


-(CH2)4- 


-NHS(0)2- 


TX X 
xyVj yv 


-\y^Mrx2J i2^-"-3 


~P!Il2^^H3 


-(CH9)4- 


-NHS(0)2- 


TX X 
x^Vj yv 


-(CH2) 14CH3 




-fCHoV 


-NHS(0)2- 


VTTT IX X 

V J-XXj xyVj yv 


-rPRoV^PRi 


" ^^H2 ^'Hs 


-(CH2)4- 


-NHS(0)2- 


VTTT TX X 
V ixXj xyv, yv 


-fPR-i^ioPHi 






-NHS(0)2- 


TX X 

xyv, yv 


-rPRo^'7PH=CHrCR^'i<CHo 

"^V^XX2^7V«'XX %^XX\^wXX2y5^-*-'-3 


vyx,x2v^xx3 




-NHS(0)2- 


VTTT TX X 
V xxXj xyVj yv 


-rPR^'^-rPR^CHrCH^'^'vCH^ 


v^x X2^>^x X3 




-NHS(0)2- 


VTTT TX X 
V XXX, xyv, yv 


-rPRo'^^fPH',PH=CH'lorCHo')4CH^ 

\^v-'XX276V.^-''-"''-2^-'--*- ^J--'-/2v^-*--*-2/4^-'--*-3 


«.PIJT2p»H3 


-fCH9)4- 


-NHS(0)2- 


VTTT TX X 
V xxx^ xyv, yv 


-/'PH^'i^^'CHoPH=PH'iaCHoCH, 

— ^v-'tx.2/6V,^'"'2^-'--*- *J--'-73^-*--'-2^-*"*-3 


(^Il2 ^^H3 


-rcH9)4- 

V>^xx^y4 


-NHSfO)9- 


VTTT TX X 

V J-IX5 xyv, yv 


PRo'i^rPRn PH=CH'i>irCH'>'i.iCRa 

**^ v^x X2 /2.\ v>x X2 v^x X ^xx ^4.^ v>xx2/4^-*-*-3 




-fCH9)4- 
\^-^*^/4 


-NHSfO)9- 


IX, X 


"*( v^xxo 1 1 nC-xxT 


-(CH2)2CH3 


-(CH2)4- 


-NHS(0)2- 


IX, X 


-(CH2)l2CH3 


-(CH2)2CH3 


-(CH2)4- 


-NHS(0)2- 


IX, X 


-( CH2) 14CH3 


-(CH2)2CH3 


-(CH2)4- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)i6CH3 


-(CH2)2CH3 


-(CH2)4- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)l8CH3 


-(CH2)2CH3 


-{CH2)4- 


-NHS(0)2- 


IX, X 


-(CH2)7CH=CH(CH2)5CH3 


-(0112)2^113 


-(CH2)4- 


-NHS(0)2- 
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A /TTT TV V 




-i^l-^Jtl2j2'^-tl.3 


/PTT^'i.- 




\7TTT TV V 




-(,^Xl2j2^^3 


-/PTT-.^.- 
-V^Ji2.M 


-xN JIO ^2 


\ 7TTT TV V 


-( dl2 jev ^rl2^11~^-tl )3 L,rl2^Jl3 


-(^<^Xl2j2^1l3 


/PTT-,^^- 
-V^Ji2M- 


-iN Jlk3^^^ ^2 


\/TTT TV V 

VliJLj JA, A 




-V^J^2y2^Jtl3 


/pTTA^. 


— iNxxij^v-/ j2r 


TV V 

lA, A 




-OJtl2V-'^JnL2^JnL3 


-/PTT«^^- 
-[S^"-2)4'' 


-IN Jlii3^^^ J2 


TV V 

lA, X 


-(Cll2)l2<-ll3 


-^Jtl2vJ *^xl2 V^rl3 


/PTT«^ ^ 


-IN JiO^W )2 


TV V 

lA, A 


-(Cll2h4^1j-3 


-oJn.2VJ^Xl2V-'ll3 


/PTT^^.- 
-i,^ll2M 


-iN Jl.o(W J2 


*\ 7TTT TV V 
Viii, JLA, A 




-L^JnL2^*->xl2v-'-rl3 


/PTT«^.- 


-lNllo\^v^ ^2 


\ TTTT TV V 
Vlil, lA, A 


-(Url2) 18^1^3 


-V— JnL2>^ v^-tl2^1l3 


/PTT^^ 
-V^Jl2M 


-iNXl.o(V-/ J2 


TV V 

1 A, A 


//-ATT \ r^Tj — r^jjii^vf \ r^xj 


-L^JnL2^ v-/ri2^xl3 


/PTT-,"* 

-i^k-.Jl2M 


-rsiio(wj2 


■\7TTT TV V 
Vlll, lA, A 


~(Cll2)7t^ll— L/Xl(i-^ll2j7^xl3 


-\^i±2^^^2^^3 


/PTT ^. 
-(^V^Jl2)4- 


-iN110(V_^^2" 


\ 7TTT TV "V 
Vlll, lA, A 


-(CH2)6(^ll2^II~*-^II)2(^ll2)4<-ll3 


f~^Tj or^tj /"^i_i 

-L^xl2W^xl2v^xl3 


/PTT 


-lNlli3(^j2- 


T /"TTT TV "V 
Vlll, lA, A 


-(CH2)6(*-^ll2^11~*-^ll;3^Jti2Cll3 


-L^Jl2^*— Jtl2^Jtl3 


/pTT ^ 

-V^ll2)4- 


-IN Jlo^^^ ^2 


t TTTT T'V "V 

Vlll, lA, A 


/r-^TT \ //-^tr r~<Tj— .r^xj\ /T^u \ oxr 
-(Crl2)2( Crl2dl— L/H )4(L/Jtl2 j4^1l3 


-L^ll2VJ Url2V-^-tl3 


/pTT ^ 
-(0112)4- 


'^JTTQ/p^ 
-rsrio(0)2- 


TV" V 

1 A, A 


/our \ /^TT 


-(^ L>JnL2 j2^ ^^3 


/PTT ^ 
-((^112)4- 


■^TTT<5/p^ 


IX, X 


-^^L^Xl2jl2^Jtl3 


-(C±l2;2^^Al3 


/PTT ^ 
-(0112)4- 


-iNllo(^ )2~ 


IX, X 


-(1^X12)14^113 


//^TT "\ /^/^TT 

-(CH2)2<J<-Il3 


/PTT ^ 
-(0112)4- 


■^TTTQ/p^ 
-In 110(0)2- 


1 TTTT T'V V 

Vlll, lA, A 


-(CH2)l6CH3 


- V^±l2 j2^^J^3 


/PTT ^ 

-(Ort2)4" 


"MTTQ/O^ 
-iNxlo(V-J )2~ 


VIII, IX, X 




/ /- T 111 > / \( hX 
- ( \^±l2 j2^^Jtl3 


-(0112)4- 


7\TTJQr/-^^ 
-iNllo(V^ ^2" 


lA, A 


/r^xj \ r^xj—r^TJ/T^xj \ r^xx 
-( L^il2}7^xl— L^l±(^L^rl2;5 <^xl3 


/ r^xj \ r^cxx 

- ( <^Xl2 ;2*-'*-^^3 


/PTT ^ 

-(0112)4- 


-lNXlo(*.-/j2 


■\ rTTT TV V 

Vlll, lA, A 




- y ^rL2 ^-ti3 


/PTT^'V,- 
-(^0112)4- 


~'NfTT<^l/0'^^- 
'-iNJlv>(w^2 


T 7TTT TV V 
Vlll, lA, A 




- 1^X12 J2^ *->i:l3 


/PTT«^>« 
-(OJl2j4*' 


— IN JIO^^W J2 


\ 7-TTT T-V" V 
Vlll, lA, A 


-{\^ri2)6\^'^2^^~^^ 73*— JLl2V-'Jtl3 


-\^L^Xl2)2^*^^3 


/PTT^^^- 
-(Ori2)4- 


-INXXO^W 72 


\ 7TTT TV "V 
Vlll, lA, A 


-(i^M2j2l^ll-2^1i~^ll)4(^ll2j4^1l3 


-V^L/Jtl2j2^^Jn.3 


/PTT 
-(0112)4- 


-iNJlo(Oj2 


TV V 
lA, A 


-(\^Jl2jlO^"-3 


/r-«TTA^pxT^ 


(^J^2)4 


-XNXiiJ^ V 72 


TV V 

lA, A 


-:(dl2ji2v^ll3 


-(L.rl2)3*-^li3 


/PTT ^. 
-(0112)4- 


-IN J10(w y2 


TV V 

lA, A 




-i^J^2)3*^^3 


-./PTT^^.- 
-(0112)4 


-TNJTT^^rn^^- 

-iNJ10^^V^72 


"V/TTT TV V 
Vlll, lA, A 


-(L.II2J 16^113 


-^v^ri2)3^-n3 


-/PTT«^.-. 
"(OJl2)4 


-iNJXO(VJ72 


\7"TTT TV V 
Vlll, lA, A 


-(I^hl2jl8*-ll3 


- »^JnL2 )3 v^jTL^ 


-/PTT^^.- 
-(^^2)4 


— INXXO^v^ 72 


TV V 

lA, A 


-( i^JnL2y7L^Jtl— ^-Jrl(L^Xl2 j 5 v^Jtl3 


/PPT ^ PTT 
-(^li2)3^J^3 


/PTT 
-(0112)4- 


-IN JlO^^V.^ 72 


•t rTTT TV V 
Vlll, lA, A 


/•/-TTT \ r^xj~r^TXfr^TX \ r^x-x 


/"PPT ^ PTT 
-l^L^rl2j3^1l3 


/PTT 
-(0112)4- 


-IN Jj.O(\-/ 72 


1 7TTT TV V 
Vlll, lA, A 


-(L.Jtl2 j6i^l^2^^~^^72V^J'^2 j4^J^ 


/PTT ^ PTT 
-V*^Jtl2)3*--J^3 


/PTT ^. 
-(0112)4- 


7*JTT<5/n^^ 
-IN xlO^v-/ 72" 


X /TTT TV V 
Vlll, lA, A 


-(Cxl2)6( ^H2^11~^ll- j3^1l2*^ll3 


/PTT ^ r^xx 
-(^112)3^113 


/PTT ^ 
-(0112)4- 


-IN Jlo(VJ )2~ 


X 7TTT TV V 
Vlll, lA, A 


-(Cri2)2( 0^2^11— UldL)4(Cxl2MV-'lx3 


/PUT ^ PTT 


/PTT ^ 
-(0112)4- 


-INXlo(vJ 72" 


TV V 

lA, A 


"1^11-2)10^^3 


TT 

JjL 


/PTT \ 
-(0112)5- 


-IN no ( 072- 


TV V 

lA, A 


/r^xjT \ r^xx 

-(I^H.2)l2^"3 


TT 
Jl 


/PTT 
-(OJn2j5- 


— INXTo^^ w 72- 


TV V 

lA, A 


-(i^ll2) 14^113 


XT 

Xl 


/pw ^ 
-(0112)5- 


-INllO(W ^2- 


TV V 

Vlll, lA, A 


-(^1^112) 16*^113 


TT 
Jl 


/PTT ^ 
-(0112)5- 


■^JTT<^l/^^ 

-INllo(0 72- 


\ mT TV V 

Vlll, lA, A 


-(di2)l80tl3 


TT 
Jl 


/PTT ^^ 
-(0112)5- 


-IN110(V^^2- 


T-V" V 

lA, A 


~( L^rl2 j7L^M— Url V C.XI2 ) 5 V-'Xl3 


Jl 


-(0112)5- 


-INXlO(vJ 72 


■\ /"TTT TV V 

vm, lA, A 


/r^Tu ^ r^xj r^xsxfr^xsx \ r^xj 

-( Lyrl277L/jl— L^rl L^rl2 ) 7^-0.3 


TT 


/PTT 
-(0112)5- 


-INXlOl w 72" 


\/TTT TV V 
Vlll, lA, A 


-(^-rl2)6(^ll2^11~^-tl )2(^li2 /4^^3 


TT 
Jl 


-(0112)5- 


— iNin-0\^v^ 72 


\7TTT TV V 

Vlll, lA, A 


-( L^rl2 y 6 V L^rl2*-'rl— '-'■tl J 3 v_.rl2^-tl3 


TT 
Jl 


/PTT^^^ 
-(L^ll2)5- 


-INXT-O^^ W 72 


\7TTT TV V 

Vlli, lA, A 


-V*-^rl2)2V^ll2^^~^J^ )4(^il2j4^Jtl3 


XT 
Xl 


-./PTT«^^- 
-(01l2)5- 


-iN JIO \\J J2 


TV V 

lA, A 




PTT- 
-v^Jl3 


-(0112)5- 


"•IN JlO^^W 72 


TV V 

lA, A 


//-ITT \ OUT 

'^112 ) 12*^^3 


PTT 


/PTT 
-(0112)5- 


-IN JlO^V-' 72" 


TV V 

lA, A 


//-ITT \ /^TT 


PW 


/PTT^^^ 
-(01l2;5- 


-IN Jlo(vy 72" 


\7TTT TV V 
Vlll, lA, A 




PTT 


/PTT 
-(0112)5- 


-iNJio(vy72"* 


\ ATTT TV V 

Vlll, lA, A 


//—ITT A—iTT 

~(L.jnL2) 18^113 


PTT 
-V-/JI3 


/PTT^^^~ 
-(0112)5- 


-INJlO(W72- 






-CH3 




-NHSfO^o- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-CH3 


-(CH2)5- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)2(CH2)4CH3 


-CH3 


-(CH2)5- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)3CH2CH3 


-CH3 


-{CH2)5- 


-NHS(0)2- 


vin. IX, X 


-(CH2)2(CH2CH-CH)4(CH2)4CH3 


-CH3 


-(CH2)s- 


-NHS(0)2- 


IX,X 


-(CH2)ioCH3 


-CH2CH3 




-NHS(0)2- 
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IX, X 


^v^xx27 12^*"^3 


""^^112 ^"^Hs 




-NHS(0)2- 


DC, X 


\^xx2j 14^'*- *3 


'~C'H2C'H3 


-(CH2)5- 


-NHS(0)2- 


VTII IX X 


\^xx2ji()^'--*'j 


-CH2CH3 


-(CH2)5~ 


-NHS(0)2- 


VTII IX X 




-CH2CH3 


-(CH2)5- 


-NHS(0)2- 


IX, X 


-rcH9')7CH=-CH(CH7")^CHci 


-CH2CH3 




-NHS(0)2- 


VTII IX X 


-fCH:>'}'7CH=CHCCH9')7CHci 


-CH2CH3 


-(CH2)5- 


-NHS(0)2- 


VIII IX X 






"(CH2)5- 


-NHS(0)2- 


VITT TX X 


V^^xx2y6Vv_^xx2^xx v-'Xxy3v^xx2v-'XX3 


-CH9CH^ 

Vi-^X x^ v^x x^ 


-rcH9)^- 


-NHSfO)?- 


VIII IX X 


y\^xx2y2V^ vAAy4,\Vi^iX2/4>-^.«.x3 


-CH2CH3 


-(CH9)s- 


-NHS(0)2- 


TX X 


-(0112} I0CH3 




-fCH9)s- 


-NHSfO')9- 


IX, X 


-(CH2} 12CH3 


\ ^x X2y 2^-"- -"-3 




-NHSfO)9- 


TX X 






"-rcH9")^- 


-NHSfO)-?- 


VTII TX X 


-\\-yXX2ji6^^2 


\ ^"'X x^ ) 2^ V— -'X x_3 


-fCHo")^- 


-NHS(0)2- 


VTTT TX X 




\^\_yXX2/2^-'^ -^-S 


'-rcH9^^- 


-NHSCO)9- 


TX X 


x^^xxQ^jyy^xx \^'XX\k^xx2J5^^xx^ 




V^v^xx^/S 


-NHSrO)9- 


VTII TX X 


-('CHoVCH-CHCCHo'I-tCH^ 

y v^x X2/ f\^JLj. x^xxyv—'xx^y /^-'-■■"'■3 






-NHS(0)2- 


VTTT TX X 


V ■'■2/ 6 \. ^x X2 v-'X X v^x x^ 21 ^2 J ^3 




-('CH9')^- 


-NHS(0)2- 


VTTT IX X 


-^CHoVrCHoCH=CH^^CH^CH^ 


V ■■■Z/Z^-'- ■■■3 




-NHS(0)2- 


VTTT TX X 
V xxXy xy\.y y\. 


v^xx2 y2v^'^ xz^-'"'- y4\^'*-*-2/4^-*''-3 




V^-«-J-2/3 


-]Sffl[SfO)9- 


IX, X 




-CH90CH9CH^ 




-NHSfO)9- 


IX, X 


( ..■1'^ ItnV 




-(CH2)5- 


-NHS(0)2- 


TX X 


-(CH2} 14^-^3 






-NHS(0)2- 


VTII IX X 


y^v-^xx2/ I5v^xx3 


-CH2OCH2CH3 


-(CH2)5- 


~NHS(0)2- 


VTTT IX X 


\ ^-'X X2y 1 S -^-S 


-CH2OCH2CH3 




-NHS(0)2- 


DC, X 




-CH2OCH2CH3 


-(CH2)5- 


-NHS(0)2- 


VIII IX X 


-(CH2)7CH=CH(CH2)7CH3 


-CH2OCH2CH3 


-(CH2)5- 


-NHS(0)2- 


VTTT IX X 


\^-^xx2y6\^v>xx2v>'XX \^xxy2v^~-'-*--*-2/4-^-'--'-o 


■•I * H J V ^ ri J H ^ 

^w^X X^^ta-# ^^XX^ V-^X x^ 


-(CH9)5- 


-NHS(0)2- 


VIII IX X 


-(CH2)6(CH2CH=CH)3CH2CH3 


-CH20CH2CH3 


-(CH2)5- 


-NHS(0)2- 


VTII IX X 

V XXXj X^\., wTx 


^v>'XX2^2v^-*--*-2^-'-'"'- ^xxy4\^v>'xx2/4*-'-"--*-j 


-CH20CH2CH3 


-(CH9)*;- 




IX, X 


\\~^XX2J 10^-'--*-3 


-(CH2)20CH3 


V^-'j--*-^/^ 


-NHS(0)2- 


IX X 


-(CH2) 1 2CH3 


-(CH2)20CH3 




-NHS(0)2- 


IX X 


''\\^'XX2J 14^-*-*-3 


-(CH2)20CH3 


\^**2/D 


-NHS(0)2- 


VTTT TX X 

V XXX, XJ\.y ./V 


^^xx2^16^x:x3 


-rcH9^90CH^ 

\ ^x X2 ^ 2 •'•3 




-NHS(0)2- 


VTTT TX X 

V XXX, xy\.y -es. 


-(CU2) 1 gCHs 


-rcH9)90CH^ 


-CCH9')s- 


-NHS(0)2- 


IX, X 


\>^'XX277V-^xx \_yxxy v^xx2/i>-^xx3 


y V_ XX^ ^^■X X j 


-(CH9)5- 




VTTT TX X 

V XXX, X./\.f jfV 


y^\^'XX2J7'<~'XX \^i.±\^M.x2j/^J--L^ 


\ X x^ / 2t v-xx X J 


~(CH9)s- 
V^-'-'*-Z/J 


-.NHS(0)2- 


VIII IX X 




-(CH2)20CH3 


-(CH2)5- 
V^^-^-^Z/J 


-NHS(0)2- 


VTTT TX X 

V XXX, X,/\.y w/V 


\^v_^xx2yo\^^^xx2>-'XX v<'xxy3v^xx2wxx3 


-rCH9)90CHci 


-fCH9)s- 


-NHS(0)2- 


VTII IX X 

V XXX, Xv^x, ^X 








-NHSCO)2- 


IX, X 


V. -'■2/ 1 O^J- •'•B 


-CCH2)3CH3 


-(CH9)5- 


-NHS(0)2- 


IX, X 


V ■'■2/1 ^3 




-(CH9)5'- 

V^^"*'-^z/3 


-NHS(0)2- 


DC, X 


-(CH2) 14CH3 




V.^*-^z/J 


-NHS(0)9- 


VIII IX X 

V XXX, x^v, ^x 


—1 X. s It n 1 1 ^1. * 11 

V •*-2 / 1 6 -^3 




-(CH9)s- 

v^-*--*-z/ J 


-NHS{0)2- 


VTII IX X 

V XXX, X.<V, 


\ v^A A2y 1 0^-*- ^3 


-fCH7)3CH3 


-(CH2)5- 


-NHS(0)2- 


IX, X 


\V^xx2yy^-'XX v*'XXYNw'XX2/3>-'xx3 


\^ v^x X2 ^ 3 v^x xj 


\^x J-Z/J 


-NHS(0)2- 


VIII IX X 

V XXX, X.^^, 


-f CH9>7CH=CH( CH^^tCH^ 


-rCHo)^CH.i 


-(CH2)5- 




VIII IX X 

V XXX, X^xj 


^V^xx2y5\^>->xx2>-^xx v^xx^^y v>'xa2/4>^xx3 


-rCH9)^CHq 


-fCH9)5- 

V^-^-*--^z/j 


x^xxkjy'v^^2 


VIII IX X 

V XXX, X-« »-j 


-fCH9^ArCH9CH=CH')^CH9CH^ 

^v^xx2y5\^-'--*-2^^^ v^xx^3 v^xx^^-'xx^ 


V ^x X2/3 >-^x X3 


-(CH2)5- 


-NHS(0)9- 


\rrTT TX X 

V XXX, XyV, 


-rCH9'i9rCH9CH=CHVCCH9^ACH^ 

^ v^xx2/2\^~^-'"''-2^"^^^ v^jLxy^y v.'xx^y^jVrf'xxj 


••1 V ^ H lol jli ^ 

V ■■•2/3 


-fCH9)^- 

V^-^-^z/j 


-NHS(0)2- 


IX, X 


0x19 ) 1 nC'Xl^ 


H 


.(CH2)20(CH2)2- 


-NHS(0)2- 


IX, X 


-(CH2)i2CH3 


H 


-(CH2)20(CH2)2- 


-NHS(0)2- 


IX, X 


-(CH2)l4CH3 


H 


-(CH2)20(CH2)2- 


-KHS(0)2- 


VIII, IX, X 


-(CH2)i6CH3 


H 


-(CH2)20(CH2)2- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)i8CH3 


H 


-(CH2)20(CH2)2- 


-NHS(0)2- 


IX, X 


-(CH2)7CH=CH(CH2)sCH3 


H 


-(CH2)20(CH2)2- 


-NHS(0)2- 
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V7TT TV V 


{nvf ^^PTT=^'TT/'^'TT«^^PTT« 


R 


-^PHo'ioOrCHo'io- 

\\^r±2)2^\^^2j2 


-NHSfO"^-,- 

A^xxkj^ vy /2 


VTTT Tlf V 




H 


\ ^■tX2/2^\^-'^2^2 


AJ.fcJ\^\^ /2 


VTTT TV V 
V 111, iys^, J\. 


tCX^ ^^rPTT->PR=PTT'4^r'TT^PTT-, 




V ^^2^2^v^^272 


j.>xxu^vy /2 


VTTT TV V 

V ill, lA., 


fniT V<'PR^PTT=PTT^.rPR^^.PTT-. 
- V )2\ — ^Xl )4\ vxri2 )4\^n.^ 


R 


-rCR-^^oOfPHoV- 

W^ri.2j2^V-'^2J2 


x^xx\j\\j )2 


TV V 




-PR, 


-fPHn'ioOrPHo'ko- 

\^^2J2^\^^2J2 


JL >IA J2 


TV V 


~ V *~^H2 712 ^Al3 


-PR, 


-^'PRo'inOrPRn'in- 

\_^XX2^2^ V ^-'^2>^2 


iNXiLj\^ v-' /2 


TV V 


^PTT^^, .PR, 
"1^112; 14^^3 


-PR, 
-v^xx3 


-^2/2^^\^^-^-^2/2 


-NRSrO'^o- 

— j2 


\rTTT TV V 


/"PPT ^ ^PR 
-(1^112; 16^*13 


-PR^ 
-Vw/XX3 


-^'pRo^^^^^pRo'i^- 


-rsn.oWf )2 


\7TTT TV V 
V ill, liV, JS< 


/"PT-T^^.^PRo 
-^.^lAa; 18^113 


-PR^ 


-CPRo^ ^ OCPRo'i 0- 

V^^2/2^\^^2^2 


/2 


TV V 


^PR ^ PR— PR/PR ^ PR 


PR, 
-\^xx3 


-/^pR^^^n/'pR^,^.,- 

V^^2;2^V^ll272 


-iSJR^/'n^o- 

"i^siXvDyKj )2 


\7TTT TV V 
Vill, lA, A 


/'PR PR— PR/'PR ^ PR 


PR. 

^XX3 


-/'PRo^oOfPRn^r,- 

-^V^Xl2^2^V^^2>F2~ 


~iNXi.o^v^ /2 


■\7"TTT TV V 

V ill, i A, A 


//-^tr \ rr^rjT r^TT— ^~*TT^ rr^TT ^.PR 


-PR, 


-/'PR^^^O/'PR^^^- 
1^112/2^^.^11-2^2" 


-lNXXOV^V-'^2 


\7'TTT TV V 
Vili, iA, A 


^^^TJ ^ ^pr pr— PR^ pr pr 

-(^L-.rl2j6^^*>^ll2*--'ll~^llj3*-^ll2^1l3 


-PR, 


-/'PR,'U^^'PR«^^- 


-i> xxov^ w ^2 


Vlii, iA, A 


/T'TT ^ /T^R r^R— PR^ /'pr ^ pr 


PR, 


-/^PR^^^n/'PRo^^- 


-iNXlO\^W^2 


TV V 
lA, A 


-(<^ll2h0^Xl3 




/'PR^'^ « n /'PR.^ , 


■"lNXXO\^v_/ j2 


T"V V 

lA, A 


-(Ull2;i2*-'ll3 


PR^PR. 


_/^PRo"^^n/^PR-,^.- 




TV V 

lA, A 


-V^ij-2jl4^Al3 


-V^XX2V_^XX3 


/ pR^^^n/'PR«^^_ 

"V*-'ll2j2'-^V*^ll2j2 


—INXXO^^w ^2 


\7TTT TV V 
Vlil, lA, A 


/PR A PR 


PR,PR, 
-v»^XX2^xi3 


-/'PR^^oO/'PRo'i',- 


xxo^ /2 


\ /TTT TV V 
V ill, IA, A 




PR«PR, 
-^^n2^xx3 


-/'PR«^.,n/'PR«'^*,- 


— JLNXXO\V^ /2 


TV V 


/'PR ^ PR— PR/'PR ^^PR« 


-PR^PR, 


-^PRoVOfPRo'io- 

~V^J^2/2^V^J^2-'2 


i^xxkj\^v_/ /2 


_____ -.__ 
Vlil, lA, A 


/'PR ^ PR— PR/'PR^'^«PR« 
-(^V>^ll2j7^Jl--^llVv^ll2j7^1l3 


-PR^PR, 
~v_/XX2^xi3 


-^PR^^^Or'PRo^^- 


~i>xxij^w ^2 


VTTT TV V 
Vill, lA, A 


/'PR-^,/'pR«PR=PR^«^pR«^ ^pR, 

-^^\^rl2 j6\.^ll2^11-^-'ll 72l,^H2/4*-'-"-3 


-PRoPH, 


-^\-'XX2i2^l.^ll2/2 


x^xxuwf f2 


VTTT TV V 

V ill, 1-A., J\. 


/"PR^^ ^/'PR<>PR=PR'»-, PR.,PRo 


_PR^PR^ 


-r'PHn^^OfPRo'io- 

V^^2/2^V^-'^2/2 


i>xx»-j\^w /2 


\/TTT TV V 
V ill, lA, A 


/'PR rPR^PR=PR^.rPR^'i.PR^ 
-^l^lX2j2V^-'^2^11- J4\^\^n274*^ll3 


-PR^PR, 
v^xx2>-'XX3 


-^^pHn'io^^^PRo^^- 

-^\^n.2^2^V ^112/2 


-i^xxo^w )2 


TV V 
lA, A 


/"PR ^.>.PR^ 


-fPR^^^PR-, 


-fPH^'^^Oi'PRoV- 

-^v^xx2/2*^\ ^'-'^2/2 


-NRSrO')^- 

A^iXO^V-' /2 


TV V 
lA, A 


/'PR "i^-^PR-. 


-fPR^'^^PR, 


-fPR^'i^nrPRo'io- 
^^Il2^2'--'V^112^2 


J-^xxo\^vy /2 


TV V 
1^, -A. 


/'PR .PR, 


-fPR^'i^PR^ 
"^v_^xx2^2^-'^3 


-rPRn'koD^'PRo'i',- 


■"i>cxxkj^\_/ /2 


\/TTT TV V 
V ill, lA, A 


/'PR-^,^PR« 
1^112 j 16*^x13 


-/'PR^VPR, 
\ ^XX2 J 2^-''' •*3 


-^PHo'i'^Or'PHn'ii- 
"V ^112^2^ V ^ll2>/2 


J. iXxo\_vj' ^2 


\/TTT TV V 
Viil, l-A., -A 


/'PR ^ «PR, 


-rPR,^^PRo 


-^'PRo'ioOf'PRo'^o- 

^xX2/2^ V *^-'^2/2 


-NRSrO"!-,- 

-r^xLijWJ )2 


TV V 
IJV, -A. 


/'PR ^^PR=PR/'PT-T-,^^PR-, 
-^V^il2^7^H — ^Hy^V-^il2^5V^H3 


-/PRo^nPR^ 
-^v^ri2;2^-n-3 


-^'PRo'^oO^'PHo'^n- 


x^xxo^v./ /2 


\mx TV V 

V ill, lA, A 


/'PR ^ PR— PR/'PR ^-.PR 


-/'PR^'^^PR, 
-^\^n2j2^Jfi3 


-yy^n2)2^\^^2)2 


-iNXXO^vyjF2 


_____ _Y Y 

Viil, lA, A 


/'PR ^ /"PR PR— PR^ /'PR,^.PR, 


/'PR,^^PR, 
\ ^1x2 /2^-'tX3 


-/'PR.^^n/'PR^'^-,- 

V^xl2^2^V^^2j'2 


-i.NXXO\^v>' ^2 


TV V 
Vill, lA, A 


/'PR ^ /'PR PR— PR"^ PR^PR^ 
-V*^rl2j6l*^1^2^11 *^11J3^112^113 


-/PR^^^PR-, 
~Vv^ll2j2'^ll3 


-/'PR^^^O/'PRo'^^- 


"i^XXOy^vy /2 


\/TTT TV V 
V ill, lA, A 


/'PR ^ /'PR pR=PR^./'PR^^,pR, 

-^^\^rl2^2v^-*^2^-*^^--'-"' M^^-''^2/4^-"-3 


-/'PR,^^PR, 
-V^xl2;2*-^J^3 


-/'PR^^^O/^PRn'i^- 

~V*^^2^2^V^^2^2 


-i>xxo\^w ^2 


TV V 
IA, A 


/f^TT ^ PR 
-(L.ll2;iO^Jl3 


-PR«OPR«PR-> 
- V_^n2 w ^^xx2^xx3 


-/^PR^^^O/'PR^^^- 
V^l^2/2^\^^272 


-"KTRS^T)^^- 
~i^xxo\^v^ /2 


TV V 
lA, A 


/'PR ^ PR 


PR«OPR«PR^ 
-\--'XX2vy^xx2^xx3 


-^'pR«^o^^'PR^^^- 

"l.^xl.2/2'^1^^2/2 


-"MRSlfn'in- 
-j.>ixxo^*^ ^2 


TV V 
lA, A 


/'PR ^ .PR, 
-l^ll2j 14*^113 


-PR-,nPR-,PR^ 
'-\^xx2v>' V-'XX2>-^XX3 


-/PR^^oD/'PR^^^- 
-y^n2)2^\^'^2)2 


."KTRcroV- 

~i>ixxo^v-' /2 


\/TTT TV V 
Vlil, lA, A 


/'PR ^ PR 
-^L^ll2j 16^113 


-PR^OPR^PR^ 


-rpR-.'i-^nrpRn'i-.- 

^112 /2^l *-^*^2 J2 


"i^xxo^vy j2 


\/TTT TV V 
Vill, lA, A 


/'PR ^ PR 


PR^nPR-,PR^ 
v_^xX2^-^ ^XX2^'XX3 


-i^PRo'ioO^^PH^^o- 

-^^v_'XX2y2^v^-*^2/2 


"XNXXiiJl v.' /2 


TV V 
lA., A 


/^PR ^ PR=PR/'PR«^^PR, 


-PRoOPRoPR, 
-v_/X X2w v-'XX2'^x X3 


-l^^xi2^2^V*^^2>^2 


a^ixxoi /2 


\/TTT TV V 


<'PR^^«PR=PR/'PR«^-,PR^ 
-<^^ri277^li ^xiV>^'*^2/7^'*^ 


-PR^OPRoPR-, 
'"^xx2v.-' v_,'XX2'^xx3 


-rPRo'i^n^^PRoV- 


X tixxo^v-/ ^2 


A/TTT TV V 

V 111, i^v, j\ 


/'PR-.^ ^<'PR«PM=PTT^«/'PR«^ ^PR-, 
^ri2j6l^l^2'^H — ^Xl }2\^JiJi2)4^**-3 


-PRoOPRnPH, 


V^"-272^\'^lx2/2 


l^XXOy^V./ y2 


A/TTT TV V 


/'PR,^^rPR^PR=PR^.PR^PR^ 


-PRoDPR'.PR, 

V-'XX2 v-'XX2 v-^X X 3 


-fPRo^loOrPRoV- 
V. ^H2 i 2*^ V ^"*^2/2 


i^xxij^\_/ /2 


VTTT TV V 
Vill, lA, -A 


-/^PR«'i«/'PR«PR=PR^ ^/'PR-»'i ^PRo 
-l^V^ri2j2v^H2^11 V^X1^4\^\-^JnL2j4^-"-3 


-PRoOPRoPRr, 


\^xX2/2^V^-"-2/2 


J.'HXX»jy^V^^2 


TV V 
lA, A 


/'PR..^...PR, 


-rpR«^«npR-, 


\^^2)2^\ ^xl.2^2 


-iNxxo^ ^2 


TV V 
lA, A 


/'PR ^ PR 

-l^iA2; 12^113 


-/'PR^'i^OPR, 
""^^ \_xXX2^2^-^ ^-^3 


-rPRo'i^Of'PRo'i',- 

V^ll2/2^V^^2/2 


-INXXOV^V^ ^2 


TV V 
1 A, A 


/"PR ^ -PR, 
-(L^ll2Ji4*-'il3 


/'PR^'i^OPR^ 
-^^ v^xx2 j2^^-^3 


-/'PRo^^O/'PR^'i^- 
l^-tX2/2*-^V*^^2^2 


-i\rxvD\yJ )2 


\7TTT TV V 
Vill, lA, A 


/'PR ^ PR 


/"PR^^^nPR^ 
V_^xl2 j2*-'^-tX3 


-/'PRo^^O/'PR^'^^- 

l^xX2^2'^\.*^^272 


-'^JR<^^'^)'^^- 

-lNXXO^W^2 


\rrTT TV V 
Vill, lA, A 


/'PR ^ PR, 


-/"PR^'ioDPR^ 

v-'XX2^2^ ^-*^3 


-/'pR^^^n/'PR^'^n- 

\ *^J^2/2^ V *^^2 >'2 


"i^cxxo^v^ /2 


IX, X 








-NHS(0)2- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)6fCH2CH=CH)2(CH2)4CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHSCO)2- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)3CH2CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHS(0)2- 


VIII, IX, X 


-(CH2)2(CH2CH=CH)4{CH2)4CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHS(0)2- 


IX, X 


-(CH2)ioCH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHS(0)2- 
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JLA, A. 


-(Uti2jl2^Jtl3 


-(^L/Xl2j3'-'Jl3 


-I^ll2j2^l^ll2j2- 


-INXlo^,Llj2 








-/"PTT^Vn^PR^^^- 


-INXIO^^V^ ^2 


\rrTT TV V 


fC^TT \ PTT 


l*-'^2^3^J^3 


rPTT^'i^n/'PR^^^ 
1^112/2'-^ I. ^Il2;2" 


-i^xio\^vy ^2 


\7TTT TV V 


-(L.ll2)l8^J^3 


"V^^2;3^J^3 


/'PR ^^^/'PR«^« 

"V^ll2;2^V^ll2>^2" 


-lNXXo\^v_/ ^2 


TV V 
JJv, A. 




-(^l-yXl2j3^Xl3 


/'PR ^-.ri/'PR^^^ 

-(l^ll2j2^V^^2;2- 


-iNXlov^v-' )2~ 


\/'TTT TV V 


//-ITT \ p»XT— r'TT/T'TT ^ PTT 
<^il2 J 7*-'il~^xl\^v^n2^ 7^-^x13 


/TTT ^ PTT 
-'\^V_>XjL2y3*^Xl3 


/'pR ^ n/'PR.^^ 

- l_'Xl2^2^ V ^^2/2 


-"KrR<5/'n^« 

-lNXJ.O\^ w ^2 


\/TTT TV Y 




•-^^ V_>xl2 ^3 v^rl3 


/'PR ^ O/^PR ^ 
-^^^^Xl2j2^V^Al2;2'' 


^sIR<^l/'p»^^ 
-iNiic5i^vj;2- 


\7TTT TV V 
VlJJt, lA, A 




-\K^t±2)y^^Z 


/"PR ^ n/'pR "\ 

-^^ L^tl2 )2^\ ^il2 J 2** 


XTRQ/'n^ 
-iNXlo^^v-/' 


\rTTT TV V 
Villj lA, A 


-(Oil2 )2[ *w>ll2<-'ll— ^11 j4V.^rl2)4^1l3 


/■pTT ^ r^TT 

-\^\^il2 js^'ils 


/^PR ^ o/'pR ^ 
-v^ii2;2^v*-'j^2;2- 


-INXlo^W )2~ 


\ /TTT TV V 


'"l^ll2jlO*^Jtl3 


XT 
il 


/^pR ^ 
-( 0112)3- 


MRP/T^'^TsJR 
-iNxlv^^^L^ jiNxl- 


\ /TTT TV V 

Vlil, lA, A 


-(dl2h2*-'-tl3 


XT 

11 


/'pR ^ 
~((^ii2;3^ 


TsJRP/'/^^TsJR 
-IN XI v^^^ \J } IN XI- 


\ /TTT T"V V 

VlJLl, lA, A 


/r~'TJ \ i^TT 

-(L.il2h4^-tl3 


TT 

il 


-(L.ll2h- 


TvTXrr^/'O^TvTXT 
-iNllv_^(^L/ jlNxl- 


\ 7TTT TV V 




TT 

Jtl 


-(Cll2)3- 


XTXTO/'/^^XTXT 


\ /TTT TV V 

VIU, lA, A 




XT 

il 


-(L.ll2;3- 


ATXJ^^/■O^TsJXT 
-XNXlV^^^vJ jlNXl-* 


\ 7TTT TV "V 
Vlil, IX, X 


/ /—irT \ OTT i^TT/V^TT \ r^rj 

-(Cil2)7Cjl— Crl(CvM2)5Cil3 


xl 


-(Ctl2)3- 




\7TTT TV V 
Vlil, iA, A 


/■/^TT \ OTJf r^TT/'/~^TT ^ OTT 

-((^112)7^.11— V_^Xl(V^Xl2j7V^il3 


TT 

xl 


/'pT-T ^ 

-(L^ii2)3- 


7sJRP/'p|^^sJR 


X rTTT TV V 
Vill, iX, X 


/V^TT \ //^TT r^TJ #^TJ\ //~1T_T \ OT_T 

-(CH2)6(<^H2C11-Cil )2(Cli2)4V--xl3 


TT 

H 


-(CII2J3- 


-iNxH^l^U jiNil- 


\ /TTT TV V 

Vlil, JLA, A 




TJ 

rl 


/PTT ^ 


-INXH^^^kJ JiNXx- 


\ 7^1 TT TV V 
Vill, iX, X 


-(Cri2)2( dl2L.ll— Uxl j4(Cil2;4Cil3 


±1 


-(di2;3- 


XTXT r^fr~\ MvTT-T 


\ 7TTT TV V 
Vlli, lA, X 


-V^Xl2j 10*^113 


-L^Xl3 


/"PR ^ 


TvTRP/'nMsJR 


\7"TTT TV V 
Vili, lA, A 


-^^^112 J 12^11-3 


r*TT 


/'pR ^ 

-(dl2j3- 


"MRP/'/^MMR 
-iNXl^^W JiNXl- 


\/TTT TV V 
Vili, lA, A 


//-^TT \ y^TT 

-l^tl2h4'^Ji3 


r^TT 
-1^x13 


/'PR ^ 
-^^<^Xl2j3-" 


"KTRP/'n'^TJR 


\7TTT TV V 

V ill, 1 A, A 


-(^tL2j 16^113 


PTT 


"V^li2/3- 


-1>IX1\^\ JIN XI** 


X/TTT TV Y 

Viii, lAj A 


-(\^ll2jl8^jnL3 


PTT 
-»^Xl3 


Z^PR^^^ 
-lO«-2j3- 


TsJRPr n'^XTR- 

-iNXH^V.^ jiMXl- 


\7TTT TV V 
Vill, lA, A 




-V^Xl3 


/'PR-^- 
-lO"-2;3- 


-KTRP/'nMsJR- 

"aN £1\-'\^ \J)lri XI- 


\ /TTT TV V 
Vill, lA, A 


~((^Jrl2;7^Jtl— L.xl(v^rl2;7Ull3 


PTT 


/'PR ^ 
-I^ll2j3- 


TMRP/Ti'ilNJR 


\/TTT TV V 
ViH, lA, A 




PTT 
-I-.XI3 


/"PR^^^ 
-^^112)3- 


>JRP/'n'i>JR 

-1>JXjLV^^V>^ JIN XI- 


\7TTT TV V 
Vill, lA, A 


'-^^v^ll2j6l'^-''^2^-"^-'^ ^31^x12^^x13 


-^Xl3 


/^PR^'S^- 

y^^2n' 


-T<rRp/'n^>jR- 

-i>JXlV-^\^v^ JIN XI- 


\7TTT TV V 
Vill, lA, A 


-\}<^rl2)2\}^i^2^^^^^^^^^ j4V^V^Xl2/4^xl3 


r*TT 


/'PR-,^^ 
-101J-2J3- 


TsJRP/TiMsJR-. 


\7TTT TV V 
Vill, IA5 A 


-(^L^il2;io<-^Jtl3 


r^XT r^XT 

-LyXl2^Xl3 


/'PR ^ 
-loii2;3- 




X/TTT TV V 
Vlll, lA, A 


-(L^rl27 12^113 


~^Xl2^H3 


/'PR ^ 

-l*-^ll2j3- 


T^JRP/TlMvJR 


\/TTT TV V 
Vill, lA, A 


-^^n.2;i4<-^ij-3 


PTT PTT 
-\^Xl.2v-/Xl3 


/'PR ^ 
-y^^2h- 


TsJRP/'O'iTsJR 


\ /TTT TV V 
Vill, iX, X 


-(Cil2;i6^-tl3 


-V^Xl2V-,-Ll3 


-(di2;3- 


-rNXlv^^^^Li jlNXl- 


\ /TTT TV V 
Viii, iX, X 


"-V^J^2>>18^-H.3 


/^T_T /^XT 

-1^x12^x13 


/'pR ^ 
-v*-ii2;3- 


XTRP/'/^^XTR 


/TTT TV V 
Viii, iX, X 


-(L^il2)7^J^~^^l^^2j5*--J^3 


-01l2^^Xl3 


/'pR ^ 


"MRP/'/^^XTR 


T TTTT TV V 

Viii, IX, X 


-( (^112)7^x1— L.rl( L^rl2 j7V^il3 


-Ull2^Xl3 


/PR ^ 
~(L,ii2;3- 


XTXT/^ /"OMMET 
-iMlli^V^L^ JiNH- 


X /TTT TV V 
Viii, IX, X 


-(Cll2)6l^-tl2^Jtl— Uxl ;2(<-'Jl2j4^JnL3 


r^xT r^TT 

-L^ll2<^il3 


/'PR ^ 


XTXTP/'/^^XTXT 
-IN IH^^^L/ jlN ri- 


A /TTT TV V 
Viii, IX, X 


-(L^Xl2 j6l^ll2L/Xl— L^H j3V^ll2V^Jn.3 


f^TJ i^TT 

-L^Xl2^1l3 


/'pR ^ 

-(L.il2j3- 


XTRP/^/^^7sJR 


/TTT TV V 

Vili, IX, X 


-(V-/XI2 j2l^J^2^-"-~^Jtl ^4(^L^Jtl2y4'.-'-tl3 


/^XT r^XT 
-l^rl2v-'Xj.3 


/'PR \ 


"MRP/^O^TsJR 


A /TTT TV V 
Vili, IX, X 


-(^\^ll2j 10*^x13 


-^^V^ll2j2*^-'l-3 


/'PR ^ 


"NJRP/'O^TSJR 


■\/TTT TV V 
Viii, iX, A 


/r^TT \ r^XT 


-(<^Xl2^2*-^J^3 


/'PR ^ 


XTRp/'r^'^xrR 

-IN XlV-' \J)X\ XI- 


\/TTT TV V 
V iii, iA, A 


i r^T-T '\ r^TT 
-yy^rxo) 14^-ti3 




-^^t^Xl273- 


-KTRP/'n^TMR- 

"IN XIV^^ \J jx\ XI- 


\/TTT TV V 
V iii, lA, A 


-(L.Xl2jl6*-xl3 


~i,V>Xl2j2^^3 


/'PR > 
-1^1^2)3- 


XTRP/Tl'iTsJR 

-IN XI v^^^ w J IN XI- 


\/TTT TV V 
Vill, lA, A 


//~^XT \ r^XT 
~l.^Jtl2jl8'^JnL3 


-\\^XX2)2^^3 


-(di2;3- 


-7<rRP/'n'i"KrR- 


T/TTT TV V 

Vill, lA, A 


-i^*^rl2j7*-^Jti— ^^J:ll^v^rl2j5^ll3 


(CV( ^-^'TT- 
1^X12^2^1*3 


/'PR-^— 
-I*^ll2j3^ 


JNTRP/Tl^KTR 

-IN Xl\^^^ JIN XI- 


■\/TTT TV V 

Viii, lA, X 


//"ITT r^TT r^XJtf^TJ \ r^TT 

-((^112)7^11— L^ll(<^Xl2;7^W.3 


(C^TJ ^ /^XT 
-(^dl2;2^^3 


/'PR ^ 
-(L.ii2;3- 


TsTRP/'/^^TvlTT 
-iNXlV^^^vJ JIN XI- 


"\ /TTT TV V 
Vill, lA, A 


-(V^Xl2 jel L.Xl2<^M— Uxl J2l<-'W2 j4^Jtl3 


-(<^Xl2j2^JnL3 


/"PR ^- 


ISJRP/' ri"^TsiR 

-INXlV-^^^U JiNXl- 


\7TTT TV V 
Vlll, IX, A 


//-^TT \ //^TT /-ITT — OXT\ r^XJ OXT 

-^^I^n2 j6l^-tl2^*l~'^'"' j3^Xl2<^Xl3 


/OTJ \ OXJ 
1^X12^2^113 


/TIFT 


XTRP/TlMsJR 
-IN ril^\^ JIN XI- 


_ ____ 

Viii, lA, A 


-(L.II2 j2(.^J^2^Jtl""^-"- Mv^^2/4^-tl3 


-(C>il2;2^jl3 


/'PR ^ 
-(di2;3- 


XTRO/'<^^"^TXT 
-IN tlL^^^U jiN rl- 


VTTT TV V 


-^v^JLJ.2^ 10*^x13 


v^x ±2^^^-^JL-L2^A J-3 


-fPR'^'i^- 

-^\^-n.2/3 


-NHP^'O'iNH- 


vin, IX, X 


-(CH2)i2CH3 


-CH2OCH2CH3 


-(CH2)3- 


-MHC(0)NH- 


VIII, IX, X 


-(CH2)i4CH3 


-CH2OCH2CH3 


-(CH2)3- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)l6CH3 


-CH2OCH2CH3 


-(CH2)3- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)i8CH3 


-CH2OCH2CH3 


-(CH2)3- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)5CH3 


-CH2OCH2CH3 


-(CH2)3- 


-1SIHC(0)]SIH- 
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VTTT TV V 


-\\^x±2j7^*-*- ^■tl-v^ii2^7*-'XX3 


JL A2 '-^ X2 ■'•3 




-NHC(0)NH- 


VTTT rK* 








-NHC(0)NH- 


VTTT TIT X 


-rrH','^^rCH'>CH=CH^^CH',CHo 






-NHC(0)NH- 


VTTT y:: 




-CH2OCH2CH3 




-NHC(0)NH- 


VTTT TIT l^T 


-/'PTTn^tACTTrj 

-^V^xl.2/ 10^-*-*-3 






~NHC(0)NH- 


VTTT TV V 

V XXXj Xvv, 


-^V_,X1.2712^AX3 






-NHC(0)NH- 


VTTT TV V 


-^V^il2>'l4^ii3 


V ^2 y 2^ -'■3 




-NHC(0)NH- 


VTTT TV V 


^/-pTiT ^, -CFIo 

-^\-^xl2/ 1«5^-^3 


V ■••2 2^ -^3 


V^-*"*-2/3 


-NHC(0)NH- 


VTTT TV V 


-r'PTTn^icCTT^ 

- V_^XX27 1 8^^3 


\ ^x X2/ 2 -*'3 




-NHC(0)NH- 


VTTT TV V 


~/'PTT^^^r'TT=r'TTrr'TT^^ cCH, 
-V,^ii-2/7^^ \k-'XXV^v_^xx2J5^J^X3 


y^^xx2/2^^-*- ■•-3 


\^-'-'-2/3 


-NHC(0)NH- 


VTTT TV V 
Vlix, J\. 


/'PTT ^^PTT=PTT/'PTT^^^PTT, 
— ^V_/Xx2_/7^-*^ ^xx\^^xx.2^7^J^X3 


-rf'PRo'l'.OPH.i 


V^-*"*-273 


-NHC(0)NH- 


\nji TV V 


/'PTT.^^rPTT^PFr=PTT^^^'PTT^^ >. PHo 


-.^PRo^10CR:^ 


V^-'--'-2y3 


-NHC(0)NH- 


\nn TV V 


/PTT \ ^PTT^PF^=PTT^-,PTT«PTT-, 


-fPR^VOPR, 

-^\-^xX2^2*-'*-'-''^3 


V^-^-'-2/3 


-NHCrClNH- 


\7TTT TV V 


^PTT^^^rPTT.PTT^PtT^ ^/'PR^^ ^PK-, 


-rPHoVOPR:^ 

- ^ \w'XX2y 2^ ^-*-'-3 


\^->->-2J3 


-NHC(0)NH- 


\/TTT TV V 
V 111, l-A, ^ 


/"PTT ^ -.PTT. 
-^<^Il2jl0^xx.3 


-rPRn^^PHo 


\^^'^2/3 




VTTT TV V 
V 111, l^j -A 


-^PTT^^,^PTT^ 
-^^lw^xl2 J 12^11-3 


V -*-2/ 3 ■'-S 


\^-'-'-2/3 


-NHC(0)NH- 


\rTTT TV V 
V 111, lA., 


/'PTT^^^.PTT. 


-('PR'»'k:«PRc» 

V^ii2^3^^3 


V^J"*-2/3 


-NHCrO^NH- 

X 1 X fX ^ X X 


\nrTT TY V 

V 111, 1^5 -A. 


-^^ ^112; 16^1x3 


-^PRo^^CH^ 


V^J-J-273 


-NHC(0)NH- 


\/TTT TV V 
V 111, -A. 


-r'PTT.^noPTTo 


** ^C'H2)3^'^^3 


V^->--»-273 


-NHC(0)NH- 


VTTT TV V 

V 111, iTv, -A 


^ PTT.'i^PH=PH^^PH-,'^cPTT^ 


-fPHn'i^CH^ 


V^J-J-2/3 


-NHC(0)NH- 


VTTT TV V 

V 111, I-A5 -A 


-fPRn'i',PTT=PfT('PHo'i'7PH'. 
— ^v^xj.2/7^-''^ v^xx^v>-xx2/7^"*"'-3 


-fCH'.'i^CH^ 


VV-'XX2/3 


-NHC(0)NH- 


VTTT TV V 
V 111, lA., -A 


-^'pR«'^^rpTToPTT=pfnnrpfr^'i^PTTo 


•*(CH2)3^'I^3 


-rcHo)^- 

V^-*"'-2/3 


-NHCCO)NH- 


VTTT TV V 


-^'PH^'i^rPHoPTT^PR'i^PTT^PH^ 

■-^v>'XX2/6V 2^-'--'- ^■xxy3V>'±-L2^^-*-3 


\^xx2/3V^x X3 




-NHC(0)NEI- 


VTTT TV V 
V Hi, I-A5 -A 


-/^PR^'^^rPR^PH^PH^ A rPR^^ A PHo 
-^^xx2j2\.^-'^2^ii V-'XX^4\^*^XX2^4^XX3 


-(CH2)3^-^3 


\^-*-'-2/3 


-NHC(0)NH- 


VTTT TV V 

V XXX, Xjrk.y 


-^'PRo^.nPH, 


H 




-NHC(0)NH- 


VTTT TV V 

V XXX, X^V, -A 


-r'PR^^i-.PRo 


H 




-NHC(0)NH- 


VTTT TV V 

V XXX, X^Vj -/V 


-/^PRoV.PH^ 


H 




-NHC(0)NH- 


VTTT TV V 

VHJ., 1A.J -A. 


-^'PR^^,^PR^ 


H 


V^-*"*2/4 


-NHC(0)NH- 


VTTT TV V 

V 111, lA., J\. 


-<'PR«^,-.PR^ 


H 


V^-*--'-2/4 


-NHC(0)NH- 


VTTT TV V 
V XXX, xyv, -<fV 


-<'PR','i-7PTT=PHf PH-, VCH-i 

-^v^xx2^7^-'^-*- ^xx\^v-'XJ.2^5^-*-*'3 


H 




-NHC(0)NH- 


VTTT TV V 
V Hi, lyv, -A 


-^PR^'i^PH=PRfPRn^-,PTT^ 
-\^\^xX2j7v^xx. v^xx^v^xx2^7^-*--''-3 


H 


-(CRo^A- 

\^-*"*-2y4 


-NHC(0)NH- 


VTTT TV V 

V 1X1, XA., -A 


-^PRo^^fPR^PR=PR'i',rPH^^^CH^ 

-^\_^ra2/6^,v>-tJ.2^-'Xl \-^XX^2\.^^2/4^-*--*^3 


H 


\v^xx2y4 


-NHC(0)NH- 


VTTT TV V 

V ill, l/v, -A 


-rPRo^^fPR^PR=PR^oPHoPH^ 
Vv^xi2^6\,^iX.2^ii V^xxy3\^xx2>^xx3 


H 


V^-'--'-2y4 


-NHC(0)]SfH- 


VTTT TV V 
V ixx, xyi-5 -/V 


-/^PRo^orPR^PR=PR^^rCRo'^>.PH^ 

^ ^~-'XX.2 ^2V ^■''^2^-''^ X ^4^ v-»xx2_/4^-^ ■'-3 


H 


-(CR'y^d- 
y>_/AX2^4 


-NHC(0)NH- 


VTTT TV V 

V ill, IA.5 -A 


-^'PR^^^^PR, 


^xx3 


V^-'--*-2/4 


-N1IC(0)NH- 


V ill, 1-A, J\. 


^pR«^,«pR., 


-CH3 




-NHC(0)NH- 


VTTT TV V 

V Hi, iyv, J\. 


-^PR<.^,^PR, 


-CH3 


-(CRo^A- 

\^-"--*-2/4 


-NHC{0)NH- 


VTTT TV V 

V ill, I-A.5 -A 


-rPR^'^,^PR^ 


-CH3 


-fCH9)4- 
\v-/xx274 


-NHC(0)NH- 


VTTT TV V 

V ill, 1-A., JS. 


-I^^ii2j 18^1x3 


-CH3 


\^-*"*-2/4 


-NHC(0)NH- 


VTTT TV V 

V IXX5 XyVj -/V 


-rPHo'»'7pTT=PR('PH'>'icCH^ 

-\^v_^xx2^7^xx ^^xx^^v^xx2/5*^•*•■'•3 


-CH3 




-NHC(0)NH- 


VTTT TV V 


-rPRo^-7PR=PRfPH',^-7PH^ 

— ^^\»^xx2/7^-*-*' ^xx^^xx2/7^-*"*-3 


-CH3 


-(CRj^A- 


-NHC(0)NH- 


VTTT TV V 


-rPH^'i^PR-»CR==C3H'i'irCH'5'kACHo 


-CH3 




-NHC(0)NH- 


VTTT TV V 

V XXX, xJS-y -/V 


-.rpRo'i^rpR^rR=rR'ic^cRoCH, 

-'\^v^xx2^6^^-*--L2^-''--'- V-'-i--i.^3^-*--'-2^-*--'-3 


-CH3 


-fCH?)4- 


-NHC(0)NH- 


VTTT TV V 
V lii, -A 


-fPRo'i^rPR^PR=PH'i.iCCHo'iHCH^ 

-\^v^xx.2/2v^"*^2^-'^ v^x:iy4^^xx2^4V>'XX3 


-CH3 




>-NHC(0)NH- 


VTTT TV V 

Vlll, US-, -A 


-\.^xl2jl0^-n.3 


■•CH2CH3 


V^-'--»-2/4 


-NHC(0)NH- 


VTTT TV V 

V iXX, X^3 u\. 


-fPRo'^.^PR.. 

-^V^XX2^ 12^-*^3 




-(CRn)A- 


-NHC(0)NH- 


VTTT TV V 

V iXX, l^V, -A 


-f'PR^'ii^PR, 
\.^-tx2/14^iJ-3 


-CHoCH^ 


\^^-^2/4 


-NHC(0)NH- 


VTTT TV V 

VilXj lA., -A 




**^^I l2^^I I3 


\ ■*-2/4 


-NHC(0)NH- 


VTTT TV V 
V ill, lyVj -A 


-^'PR^^ioPR^ 
-\^\^XX27 18^1^3 


— \ .H^C -Ho 
v—zx j.2^^x A3 


V^''--*-2/4 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)5CH3 


-CH2CH3 


-(CH2)4" 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-CH2^^^3 


-(CH2)4~ 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)fifCH2CH=CH)2fCH2)4CH3 


-CH2CH3 


-(CH2)4- 


-NHC(0)NH- 


VIII, IX, X 


-{CH2)6(CH2CH=CH)3CH2CH3 


-CH2CH3 


-(CH2)4- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)2(CH2CH=CH)4(CH2)4CH3 


-CH2CH3 


-(CH2)4- 


-NHC(0)NH- 


vin, IX, X 


-(CH2)ioCH3 


-(0112)2^113 


-(CH2)4- 


-NHC(0)NH- 
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VTTT T"5^ ^ 


"•V^Xl-2il2^XX3 






-NHC(0)NH- 




"K ^J^2) 14^"-3 


\ ■■■2 / 2^-*- '■■3 


-fCHo)4- 


-NHC(0)NH- 


VTTT TIT V 




V ■*-2/2^-*-'-3 


-fCH9)4- 


-NHC(0)NH- 


VTTT T"5r 




- ( CH2^ 2 




-NHC(0)NH- 


VTTT T"5r "5f 


-rrTT«^-,rTT=PTT('PTTn^^rTr, 
-^v^xi2/7^-'tx v^xxv^\-/xi2/5^J^3 


~(CH2)2^'^^3 


\^-*-^2/4 


-NHC(0)NH- 


\rrTT TV v 




-^PRo'^nPRo 


-fCHo^d- 


-NHC(0)NH" 


VTTT TV V 


/T'TT^'i ^ f PTT^ PFr=PTT V /'PTT^^ ^ PTT-> 


V^^2y2^-t^3 


^^••-•■-2/4 


-NHC(0)NH- 


VTTT TV V 


-^^V^n276l,^XJ.2^XX v_^Xa^3V_^JLi.2v_/Xl3 


-fPRn')'>PHa 


y\^xx2/4 


-NHC(0)NH- 


VTTT TV V 


V^-*-^2/2v^-'^2^xl \^xl^4^\-'XX2^4V-'Xi3 


-(0112)2^113 


v^-""*-2/4 


-NHC(0)NH- 


V ill, Us., 


-^L/rl2j 10^113 


-PR^DPR^PR-, 


V^^-*-2>/4 




\/TTT TV V 
Vlllj 1^5 -A. 


/■PTT ^ PTT 


-PRoOPR^PR^ 

v^xi2^-^ V-'X X2^'-'"-3 




-NHCCO'iNH- 


\7TTT TV V 


{C^A. .PTT, 
-V^^2y'14^^3 


-PR^DPR^PR, 




-NHCCONH- 


\^TTT TV V 
Vlll, IA.5 -A 


-(i^ll2;iG'--ll3 


-PR^OPR^PR^ 




-NHCrCiNH- 


\nTT TV V 


-(^xl2h8^iJ.3 


-PR^OPR^PR^ 
-v^XJ.2^^-*^2^"3 


\}-^-'^2j4 


-NHPrCiNH- 


\mj TV V 


^PTT ^„PTT=:PTT^'PTT«^,PTT^ 
- ri2 ) 7 v-'Xl ^--'XH, \-*X1.2j 5 V-^Xl3 


-PRoOPRoPHo 




-NHCrONH- 


X/TTT TV V 


/T'PT ^ PT-T=PTT^PTT«^-,PTT-, 


-PR^OPR^ PR^ 




-NHCrO'iNH- 


\/TTT TV V 
Vlll, lA., -A 


fni^ ^./'PTT»PR=PTT^^/'PTT«^.PTTo 
-i^^xl2j6V^ll2*-^ll ^xlj2V^lX2M'-'J^3 


-PR^OPR^PR^ 


\y^xx2J4 


-NHCrO')NH- 

JL ^XXV^l /X ^XX 


\rTTT TV V 

Vlll, lA., -A 


^ rPTT PR=PTT^-,PT^<,PTT^ 


-PRoOCHoCH^ 


V^xA2/4 


-NHCCO^NH- 


\/^TTT TV V 
V ill, jJ\., yv 


f r'TT^^ ^ f PT^. PR=PT1^ ^ ("PR^"^ A PR^ 
-\^Vw-'ri2^2v^-^2^iJ'- ^Xj. j^\\-frx2)4^J^3 


-PRnOPH-,rHo 


V^^-'-2/4 


-NHCCO'INH- 

X ^XX^^l JX ^XA 


\7TTT TV V 
V ill, -A 


/'PR«\.^PR, 


-rPRoloOPRa 


\\>'XX2/4 


-NHCfO'lNH- 

X ^ X X V-**! IX ^ XX 


VTTT TV V 
V ill, i-A., J\. 


-^PR^^,«PR^ 
-^^v^£l2 J 12^113 


-rPHoloOCHi 

\^-*-±2j2^^'^-^3 


V^xx2/4 


-NHC(0)NH- 


VTTT TV V 
Vlll, lyv, J\. 


-rPR«^wPR^ 
-^^n2^14^J^3 


\ v^x *-2/2y^ v-zx A3 


\\^xx2j4 


-1SIHC(0)NH- 


VTTT TV V 

V liX, JLA., -A 


-/'PR.^.^PR^ 
-^^^Xl2^i6^J^3 


V ^x X2 72 ^ j-3 


\^-^-*-2/4 


-NHC(0)NH- 


VTTT TV V 
Vill, 1-A., -A 


-rPR,'\,«PRo 


^\-.'XX2/2^^^''^-^ 3 


\^-^-^2/4 


-NHC(0)NH- 


VTTT TV V 
VIU, 1<A., JS. 


/'PR-.^-,PR=PR/'PR^^^PR-, 

-^^ ^XX2 J 7 ^Xi ^^Xl^ V^rX2 ^5^XX3 


-rCHo^oOCR^ 

— y^\-*'XX2/2^^-*- ^3 


'(CRo^A- 

\^xx2j4 


-NHC(0)NH- 


\mj TV V 

V ill, lA, -A 


rPR^*^^PR=PR/'PR-,^-,PRo 
-\\^X^2)7^^ ^xx\^v^irx2^7^-''^3 


-rPRo'ioOPR^ 

-^\^XX2 ^2^^-*"'-3 


-(CRn^A- 
yy^xx2j4 


-NHC(0)NH- 


\nij TV V 

Vlll, i-A., -A 


^pR«^^^PR«PR=PR^^/'PRo^.pRo 

-^v_-'Xl2^6v.^-'^2^-^ *--^-n./2V*^-*^274^-^3 


-rPRo'inOPHa 

v^xx2/2^ -*-3 


\y^xx2j4 


-NHCfOlNH- 


VTTT TV V 

VIJLX, JL/V, 


-rPR^'^^rPR^PH=PHVPHoPHa 

-^V^XX2/6v^-*^2^-'L-*- v>xxy3V_/'XX2^Ai-3 


\ ^xx2^2^^-*--*-3 


\^xx2J4 


-NHC(0)NH- 


\/TTT TV V 


rPR„^„rpR«PR=PR'^ A ^^PR-.'^^iPR^ 

-^^l^Xl2j2\^-'nL2^xl ^^Xxj4^^*^Xl2^4*-'Jn.3 


-f^PRn^oOPRa 


-(CRn^A- 
\\-^xx2J4 


-NHCrO)NH- 

X ^XA^—^y^ v.^ JX ^xx 


VTTT TV V 

V iJLX, -"--A-j -A 


-^^PRn^i^PR^ 






-NHC(0)NH- 


\7TTT TV V 
V ill, 1-A.j -A 


/'PR,'^,^PRo 
-l*^xl2ji2^-n-3 


-rpR'>'i^PH^ 


\^xx2j4 


-NHC(0)NH- 


VTTT TV V 
V ill, lA-j -A 


-/'PR^^,.PRo 


V, •*-2/3^-'- -'•3 


"(CR-^A- 
\\^XX2J4 


-NHC(0)NH- 


VTTT TV V 
V ill, lA, -A 


^'pR«^.^pR^ 


-CPHo'k^iPH^ 
y\^±X2j3^^x^ 


-(CRn^A- 
\\^xx2J4 


-NHC(0)NH- 


\7TTT TV V 
V ill, I-A.5 -A 


rpR ^,opR, 


-/'PRn'ioPRo 

V*^-"^2^3^^3 


"(CR'.^A- 
{\^i.X2j4 


-NHCCOINH- 

X ^XXV-/^ V-^ JX ^xx 


\/TTT TV V 
Vlll, lyv, Ji. 


/T'R PR=PRr'PR«^^PRo 
-^V-'ll2j7^11 v-'XH^^^Xl2^5^-tX3 


-fPRo'ioPRa 

l.^-"-2>/3^-tl3 




-NRCrONH- 

J. > X X \^ / J. T X X 


TV V 
V ill, 1>A, 


fnj^ \ PR=PR/'PR«'^^PR^ 


-fPRo'i^PR^ 

*■ V-'XX273^-*- -'■3 




-NHCrO^NH- 

X ^xxVwf'i yi. T XX 


\/TTT TV V 
Vill, lA, -A 


/"PR ^^/'PR^PR=PR^^/'PR^^^PR^ 
-^*^ll2 V_.Xl2V^Xl-*V^Xlj2V^J^2>l4*^J^3 


-fPR'>'i^PH^ 

V^xl.2>>3*-'-"-3 


\y^xX2j4 


-NHCCO'INH" 

X ^XXX^l V-^ JX ^ XX 


\/TTT TV V 
Vlll, 1-A., 


/"PR^^.^PR^PR^PR^-PRoPR-, 

-\^*^Xl2;6l^ll2^^ V^n^3'^Jl2'---X1.3 


-fPR^'^oPHo 


y^xx2j4 


-NHCrO^NH- 

X ^XXVi^l JX ^xx 


VTTT TV V 

VIXX5 X/V, -A 


-/'PRo'i^/'PR^PR^PR^^rPHo') ,CH^ 


\^v^xx2/3V^xx3 


-(CRo)a- 


-NHC(0)NH- 


VTTT TV V 
V ill, lAj -A 


rpR^^,«PR^ 

H ^•"•27 10^113 


H 


"(CRo)^- 


-NHC(0)NH- 


A/TTT TV V 

V 111, l-A., -A 


-/'PR^^,«pR<, 

"V^xa2n2*-^-n.3 


H 


"(CRn)^- 
\\~^xi2J5 


-NHC(0)NH- 


\7'TTT TV V 
V ill, 1^, -A 


-rPR^^,^PH, 


H 


-(CR-y)^- 


-NHC(0)NH- 


VTTT TV V 

V 1X1, 1-A., -A 


•*lvvXl2ji6^-n3 


H 


-(CRo)'^- 


-NHC(0)NH~ 


VTTT TV V 

V III5 X^, -A 


-/'PR^^^oPT^, 


H 


-(CR'>)'i- 

\^xj.2/5 


-NHC(0)NH- 


A/TTT TV V 
Vlll, ITv, -A. 


-/'rTT*^^H=PR/'PR«^*PR, 
-V. v-'Xl2 ) 7>-'XJ. — v-'Xl.^^^XX2 /5^"3 


H 


-(CR-y^^- 


-ISfHCfONH- 

X ^XX^tai/\ JX ^xx 


VTTT TV V 
Y 111, l-A., -A 


^PR^^^PR=PR/'PRo^^PR^ 
-\\^JOl2JJ^S^ ^xx\^v_xXi2/7^-^3 


H 


-(CRo^'i- 


-NHC(0)NH- 


VTTT TV V 
VIII5 XJ\.f -A 


_/'PR«'\^rPR^PR=PR^^rPR^^^PR-, 
-\^\_/Xl2j6V.^-nL2^Jn. V-/Xx^2v'^-"-2^4^-tX3 


H 


\^*-^2J5 


-NHC(0)NH-' 


VTTT TV V 
VXXX^ XiV, J\. 


r'PH,'^^PH*,PR=PR^,PH^PR^ 

-^^v^n.2^6VV-'Xl2'^-n' ^3^-^x12^x1.3 


H 


-(CR-y^'i- 
\^^^2/5 


-NHC(0)NH- 


\rrn TV V 
V ill, Uv, Ji. 


- C PR^"^ «^PR« PR=PTT^ A rPR^^ ^ PR-, 
-^^ V_/Xl2 j2v*>-'-*^2^-'nL — v-'Xi ^4^V-»XX274v-'Xi3 


R 

XX 


\^v^xx2y5 


-NHCrdNH- 

x^xxx^i /A^xx 


VIII, IX, X 


— I V vflO 1 1 rtC^Hl 


-CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-(0112) 12^1^3 


-CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, rx, X 


-(CH2) 14CH3 


-CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


~(CH2)i6CH3 


-CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)i8CH3 


-CH3 


~(CH2)5- 


-NHC(0)NH- 


VIII, DC, X 


-(CH2)7CH=CH(CH2)5CH3 


-CH3 


-(CH2)5- 


-NHC(0)NH- 
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VTTT TV V 

V 111, l-A., -A. 








-NHCrO'lNH- 


VTTT TV V 






V^x-1.2/5 


-NHCCO'iNH- 

X T JLJLX^l JJm ^ X X 


VTTT TV V 

V 111, 1^5 -A. 


rPTT^'i^rPTT^r'TT=rTT"^oPTToPTT', 


-CH3 




-NHCrO'^NH- 


VTTT TV V 


-rctTo'>»,mToCH=rH'i^rcTTo'^>iCHo 

— ^ \^Jt4.2 J2.\ ^-tJ-2>-'J- -«■ v-'J- J. y 4V ■••2 /4^-^-*- -'■3 


-CH3 




-NHC(0)NH- 


VTTT TV V 
V 111, lAk, ^ 




~ v^x X2^x X3 


yy^jrx2)5 


-NHCrO'lNH- 


VTTT TV V 

V -LII5 1-^5 


rPTT^^.^PTT. 


-PTToPTT., 

v^x ±2 ^-^x X3 


V^H2/5 


-NRCrO'^NH- 

J. ^ XX>— \_/ /X iXX 


VTTT TV V 
V ill, IA.5 -A. 




-PR-,PRo 


-^PTTo^c- 


-NRPrO'iNH- 

XNXxv^i v>/ yx^xx 


\/TTT TV V 
V ill, IA.5 


rPTT ^ PTT 


-PR^PR-> 
•"V^XX2^xX3 


-rpfT^^c- 

V^J^2j5 


-NRPrO'^TsTR- 


VTTT TV V 
V 111, lyv, -A. 


-rpR^'i.^PTT. 
^112^18^^3 


-PRoPR^ 

JL9 ^'XX.3 


^CPH^V- 
y^'^2)5 


-NHCrO'lNH- 


\/TTT TV V 


{ PTT^'i ,PTT=r'PTrr*TT«^ ^PTT^ 
- \^rl2 ) yV^ll ^li V ^112 )5^^3 


-PRoPR-, 


\^*^2)5 


-NRPrO^NH- 


VTTT TV V 
V III5 I-A5 -A 


rPTT ^ PTT=PTT<'PTT^'i^PTT-, 


-PRoPR^ 
v^xx2 V— 'XX3 


-/'PFTo'ic- 

V^-n'2^5 


-NRPi'O'lNH- 

J.^XXV^\ /JL^XX 


A /"TIT TV V 


/'PTT ^^^'PTT^PTT=PTT^«/'PTT«'^.PTT-, 
-^^V^rl2y6v^J^2^-'nL — ^Xl ^2l,^-n-2M^-*^3 


-PR^PR^ 
— v_/XX2^xx3 


-/"PR^"^^- 
V^^2J5 


-"NTRPi'O^TsrR- 


\mx TV V 


/"r^TT ^ f PTT PTT— PTT^ PTT PTT 


-V_>.xx2*~'XX3 


/^PR^'^^-. 

-k^J^2j5" 


-NTRPrf'n^'NrR- 


■\7TTT TV V 


cr^vf ^ rPTT PTTrsPW^ y P*R ^.ppr^ 


-PR^PR-, 
-v_/XX2v-'XX3 


~/'PR^^^- 
\^"-2J5 


-isrRp/'n'kTsrR- 


\7TTT TV V 




rPR^^^PR 


-/'PR^^^- 


-TsTRPl'O'iMR- 

XXV^\^V^ ^INAX 


\7TTT TV V 
VIII5 -A 


<^PTT ^ PTT-, 


-fPR^^^PRo 


-/'PRo^^- 


-■NTTPrO^NR- 


_____ TV V 


rPTT ^ PTT 


rpR^^^pR^ 


-ZPRol^- 
V^^2/5 


-INJRPrn'^'MR- 


VTTT TV V 

V ill, lA,. A 




-rpR^^^PR-. 

- '.-^X1.2^2^-tx3 


-i'PH^^*- 

-^*^XX2y5 




VTTT TV V 
V iii, i-^T>-j -A 


/'PTT«1,r,PTT^ 


-fPR^'^^PR-, 


-^'PH'i'i*- 

1*^*1-2^5 




VTTT TV V 
V 111, lAwj 


^PTT ^-,PTT=PTTrPR^'k^PTT-, 


V, ^ ^2y 2^'-'- ^3 


-fPfTo^^- 

V^^275 


x^xxv-'^v^ yx^xx 


VTTT TV V 

V 111, 1 A1.3 -A 


-/'PTT«^-,PTT=PTTrPTT^^-,PTT-, 


-fPR^'^-^PR-. 
-^v_/Xi2^2^-'^3 


-rPHo'ic- 
-\^v>xx.2</5 


x^xx\-/% \— ^ yx^xx 


\7TTT TV V 
VIII5 lA, A 


/TTT-^^f PTT«PTT=PTT^«rPTT«'^ -PT^^ 


.rPR^'^.^PR, 


_/'PH^'i__ 

1^"2J5 




VTTT TV V 

V 111, IA.5 J\. 


-rPTT^'i^rPTToPH=PTT'i^PTT',PTT^ 

-^v^jnL2y6\,^J^2^*J'- ^-'LA^3V^xi.2V>'-n.3 


-rPTToVPH^ 

V ^•*^2 /2 -*-3 






\/TTT TV V 
VIII5 lA, A 


/'PTT^^«rPTT^PTT=PR ^ ^rPTl^^ ^PTT^ 


.rpR-^'i^pR^ 

V^-*- ■'•2/ 2^-'-*-3 


-fPFT-i^c- 
y\^r±2)5 


x^xxv^i V-/ yxixx 


VTTT TV V 
Vlll, J<A, 




-PHnOPTT-,PHo 

V •XX2 v^x X2 V-'X X3 


yy^rx2 JS" 




VTTT TV V 
V ill, IA.5 JV 


rPR^^,^PTT^ 


-PTTnOPTToPTTo 

~ v^XT,2 V-' v^x X2 wX X3 


-fPTTo'ic- 
1.^^275 


X tXX^^\V^ IX^iXX 


VTTT TV V 

V 111, I-A3 -A 


/'PTT«^,.PTT. 


-PTToOPTT-iPTT^ 

~ v^x X2 X X2 ^x X3 


-fPRoV- 
^^^2/5 


-NRCrO'lNH- 


VTTT TV V 

V 111, I'A.j -A 


i'PTT^^.^PTT-, 
-^V^Xl2^ 16^-LJL3 


-PH-iOPTT-^PTTo 

■" ^x X2 V,-' v^x X2 v^x X3 


Vv-'XX2/5 


-NHCfO^NH- 

X ^XXV./-^ V-' yX 1 XX 


VTTT TV V 
V 111, IAl, 


/'PTT^^.oPTT-, 


-PTTnOPTToPTTo 

~ wXi2*^^-*- X2V^XX3 


-fPRo'^c- 


x^xxv^^v-^ yx^xx 


VTTT TV V 
Vlll, 1-Aj -A 


/'PR^^-,PTT=PRrPR^^^PTT^ 


-PRnOPTToPTT^ 

~V^XX2 v-^-x X2V--'XX3 


y\^rL2)5 


-NRCrCiNH- 

X ^XXV^'^V-/ /X ^xx 


\7^TTT TV V 
Vlll, IA5 A 


fCVt ^^PR=PRrPR-.'^-,PR>, 


-PR^OPR^PR., 
'~v_^xx2V-'V^xx2v_'XX3 


-rPRo'i^- 
I ^^2^5 


-NRPrO'iNR- 


\/TTT TV V 
Vlil, lAj A 


rpR ^^/'PR,pR=PR^«^PR^^.PR^ 


-PR^ O PR., PR., 
-\-'XX2 V-XX.2 v-'XX3 


-<'PR.^«- 

V^"^2/5~ 


x^xx>-'^s-<' yx^xx— 


\7TTT TV V 
Vlll, IA5 A 


/'PR^'^ ^/'PR^PR=PR^^PR<,PR^ 


-PR^ D PR., PR., 
•'v-'XX2v-' X2v-'XX3 


-^^PR.,^^- 


X^XX^-'^V-/ ^x^xx 


\rrTT TV V 

V ill, UVj JS^ 


/'PR ^«^PR^PR=PR^ . ^'PR«^ .PR-, 
-^^^-.112 J2v v-'Xl2^-^ — ^xl^4(^i-'n2^4*^-tA3 


-PRoOPR^PR-, 

- v_xXX 2 J-2 v^xx3 


-^PR^^c- 

\^*-^2)S 


-NRPrO^NR- 


\rrTT TV V 

Vlll, IA5 A 


/'PR ^ PR« 


-/'PR^^^OPR-, 
"•^ ^xx2/2^ ^1*3 


-/'PR^'i^- 


-"NTRP^'O'iNR- 


\/TTT TV V 
Vlll, lA, A 


/"PR ^, PR, 

-{^ V»^Jtl2 ^ 1 2^^3 


-^PR«^«npRo 

V_^JX2^2^^-'^3 


-/'PRo'i^- 




\7TTT TV V 
Vlll, lA, A 


/'PR ^,.PRn 


-/'PR^^-,OPR., 
\^xx2^2^ ^-^3 


_rpfT^V_ 
l^^2>'5 


X^XX^y^^ ^x>xx 


\rTTT TV V 
V 111, lA, A 


/^PR^^,.PR. 


-/'PRo'^.,npR-, 


-rPHo^ir- 

l*--'^2^5 




VTTT TV V 
V 111, 1-Aj J\. 


rPR \ „PRn 


-/'PH.,^.,OPR. 

— I v_^xx2 / 2 ^-^-^3 


-fPHo'i^- 


"^X^XX^./! \^ ^X'lXX" 


VTTT TV V 
V 111, J-Aj J\. 


f PR«^^PR=PRr^ PR-,^ ^PH^ 


-rPHo^oOPR, 

X2^2^^-*--'-3 


V^-tx2y5 


X tXXN^Y IX^XX 


\7TTT TV V 

V 111, l-Aj J\. 


-/'PR«^^PR=PRrPR^^^PRo 
■'\k^Jl±2J7^J^ ^■tl.v*-'lJ-2^7^lJ.3 


-('PTTn'ioOPTT^ 


-CPRi'ic- 
-^v-'XX275 


-NRCCO'iNH- 

X^XXV>1 W lA TlXX 


VTTT TV V 

V 111, 1_A, -A 


-/'PR«^^PH« PR=PH^^/'PH^^ ^PR, 


-rPTTo'ioOPH^. 

V-'XX2 /2^^-'^3 


Vv-'XJ.2/5 


-NHCCO'iNH- 

X^XX^— 'Y>-^ jx^xjl 


VTTT TV V 

V 111, l-A, W 


-rPR.^^/'PTT^PTT=PTT^,PTT^PTTo 

-"\^V_yjnL276v^'1^2^11- V^H73^-'nL2^lJ-3 


-rPTTo'JnOPTTo 


-rPHo'k^- 

l^-»--*-275 


-NRCrOINH- 

X ixxvyi v-' yx>xx 


VTTT TV V 

V 111, J^A, -A 


-fPR<,^ofPR',PR=PR^^fPH'>^.iPTTo 

-^\^irX2^2v^-*^2^-"- ^■'nL/4^^XJ.2/4^-*-^3 




\\^xX2/5 


-NHCCOINH- 

x^xx\»yi v*' yx^xx 


VTTT TV V 
V 111, lA, J\. 


.rpR^^^^pR, 

-y\^n2) io^-"^3 


-.rPRn'i^PR^ 




X^XXV^^\-/ ^x^xx 


VTTT TV V 
V 111, lA., -A 


/'PR^^,^PR^ 
-[\^xn2) 12^-^13 


^rpR^^^PR, 

-^*^lx2^3V-/X1.3 




XtXXV^I IX^XX 


VTTT TV V 
V 111, 1-A, -A 


-rpR^^^.PR^ 


-fPR^'i^PR^ 
-^^v^xi.273^'J^-*-3 


v^"'^ 2/5 


X tXXV^^v^' _^x>xx 


VTTT TV V 

V 111, I'A.) -A 


rPR^^.^PRo 


-fPTT^'^^PHo 


-rpR',^^- 

-^v_^rx275- 


-NHPCO'iNR-. 

X>XXV_<YV^ /x^xx 


\nTf TV V 
Vlll, lA., -A 


/'PR ^ -.PR^ 


-^PR-,'i.,PR., 


-fPR^'ic-. 
1.^^2/5 


-NHPr01"N[R- 

X>XXV>^\^ ^X^XX"* 


VTTT IX X 






-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-(CH2)3CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)2(CH2)4CH3 


-(CH2)3CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)<;(CH2CH=CH)3CH2CH3 


-(CH2)3CH3 


-(CH2)5- 


-NHC(0)NH- 


VIII, IX, X 


-CCH2)2(CH2CH=CH)4(CH2)4CH3 


-(CH2)3CH3 


-(CH2)5- 


-NHC(0)NH- 


vni, IX, X 


-(CH2)ioCH3 


H 


-(CH2)20(CH2)2- 


-NHC(0)NH- 
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VTTT TV V 


fnv[ ^,«PTT-, 


H 




-NHC(0)NH- 






H 




-NHC(0)NH-. 


VTTT TV V 


-rr'TT^'k^^-PRo 


H 


V ^x X2^ 2^ V •'•2/2 


-NHC(0)NH- 


VITT TV V 


-y\^rx2) 1 8^J^3 


H 




-NHC(0)NH- 


VTTT TV V 




H 


y^v>"XX272^V^-'-*-2/2 


'-NHC(0)NH- 


VTTT TV V 




H 


\ •*-2/2 ^ V •*-2/2 


-NHC(0)NH- 


VTTT TV V 




H 


\ ^x X2 y 2 ^ V -*-2/ 2 


-NHC(0)NH- 


VTTT TV V 


{nx^ \ (ni^ r'R=PTT^,PTT^PT^^ 

-V*-^xl2j6l^ll2^11 ^1173^112^113 


TT 


~^^v^x X2y 2^^^\ ^-^x X2y2 


-NHCrONH- 

1. ^ XX v^t > — ^ f X ^ X X 


VTTT TV V 


^PT-T^^^^PTT^PR— PTT^^^'PTT^^^PTT-, 
-\^V^il2/2l,^-'nl2^-n. \^ri}4\\^SlL2)4\-*XXs 


H 


V^-*--*-2/2^V ^■'-'■2/2 


-NHC(0)NH- 


\/"TTT TV V 
V 111, lA., -A 


-V*^xl2j 10^113 


^XX3 


-fPHo'^oOrCHn'io- 
V ^'-'^2/2^ V -'-2/2 


-NHCfCiNH- 

A ^XXV^Y^\^ Ji. ^XX 


VTTT TV V 
Vlll, lA, -A 


^PR ^, PR 
-i^V^ll2; 12^^13 


"CH3 


\^^wXX2y2^V^-*"'-2/2 


"NHC(0)NH- 


\77TT TV V 
Vlll, IA.5 -A 


^^PR .PR- 




V, ^x X2y 2^ V X272 


-NHCrOWH- 

X ^XXV^f #x ^xx 


\/-TTT TV V 
Vlll, 1^5 -A. 




-PR, 


-\\^srL2j2^\^^2j2 


-NHCrO'iNH- 

i ^xxv-<'^\_' ^xx 


\rfTT T"V "V 


-(L.ll2)i8<-'il3 


-PRn 


-/'PHn'^^O/'PR'^'io- 

V^^2vJ2^\^-'^2.^2 




X/TTT TV V 

V Til, La, yv 


/'PR ^ PR— PR^PR<,^^PR« 


-PR. 

"^1x3 


-^'PRn^oOfPH^'io- 


-NHCfOINH- 

X ^ X X V-' jfi. ^ X X 


\/TTT TV "V 
Vlll, lA., JS, 


/'PR \ PR=PR/'PR«^^PR^ 


-PR. 

~v^XX3 


-i'PR.'ioOf'PHoY^- 

V ^xX2/2^ V -'-27 2 


-NHCCCiNH- 

X^XXV-*'! /X IXX 


A/TTT TV V 
V 111, lA, A 


/"PR 'k./'PR-.PR^PR^^/'PR^^.PR^ 


-PR., 
~vvXX3 


v^rx2/2*^ V *^^2/2 


-NHCCOINH- 

X ^ X X\^\ \-<' /X > X X 


\/TTT TV V 
V ill, lA, A 


fnVS ^ /'PR PR=PR^-PR-,PR- 


-CH3 


V^^wXi2y2^V^-""2/2 


X 'tXXV.-'l fX ^xx 


\/TTT TV V 
V 111, lA, A 


i'PR ^^rPT4^PR=:PR^^rPR^^^PTT-> 


-PHr» 

Vj'XXS 


^v^xx2/2*-'\^^-"-2/2 


-NHCfO'lNH- 


VTTT TV V 
V 111, 1 A, A 


/PR ^.-.PR. 
-^^I_.ll2j 10^113 


-PH^PHo 

-'-2^ ' 3 


\^XX2/2^\^^^2J2 


-NHCrOlNH- 


VTTT TV V 
V illj IA5 A 


-^PR^^^^PR-, 


**CH2CJI I3 


V^*"*-2y2^V^-*"*-272 


-NHCfONH- 


VTTT TV V 
V 111, lA, A 


-/'PR^'^^^PR^ 


~C'H2C»H3 


Vv^->-X272^V^-'"*-272 


-NHC(0)NH- 


VTTT TV V 
V 111, IA5 -A 


-rPR^'k^^PR^ 
-^^V_H2;i6v^xx3 


C'H2 ^^1^3 


^ v^x x2/2^ V •*-2/ 2 


-NHC(0)NH- 


VTTT TV V 
V 111, lA, A 


-/^PR«1,cPR^ 


""Ci/U2C'H3 


y v^x X2y 2^ V. •*-2/2 


-NHC(0)NH- 


VTTT TV V 
Vlll, IA9 A 


/'PR»^^PR=PR/'PR-,^^PR, 




V v-'X A2y 2^ V •'-2/2 


-NHC(0)NH- 


VTTT TV V 

V 111, 1 A, A 


_/'pf^^^^PTT=PH^'PTT','l'7PF^o 

~\\^xri.2jy^j-J^ ^HV^xx2y7^'^-'-3 




\ v>x X2y 2*^ V ^•'- ■'■2/ 2 


-NHC(0)NH- 


VTTT TV V 
V ill, lAj A 


/^PR^'i^f PR-.PR=PR'i^rPR^^ ^PR^ 
-^V-^jri.2^6V,^-*^2^-*^ ^'■tx/2^*-'-tx.2M*^-"-3 


-PRoPHo 


V v^i J-2>' 2^ \ ^272 


-NHCfOlNH- 


VTTT TV V 

V 1X1, 1 Aj ^ 


PH^'^z:rPH,PH=PTT'k 1 PTTo PH^ 

^yK^irL2j6\^^Ji2^'*-^ v^xx^3\^xi2^i-*-3 




V •*-2/ 2^ V. ^•'- •'-2/2 


-NHC(0)NH- 


VTTT TV V 

V 111, l-A, -A 


_ /'pR,^ ^ rPR^ PR=PR'i A (CH'^^A PH^ 






-NHC(0)NH- 


VTTT TV V 
V 111, lAj A 


/■pR.^,.PR^ 
-^^^ll2i 10^113 


V^-"-2/2^-n-3 




-NHC(0)NH- 


\rrTT TV V 

V 111, IA5 A 


rpR^^,.pR. 


V^i^2/2*^J^3 


\^x±2j2^\^'-^2J2 


-NHC(0)NH- 


VTTT TV V 
Vlll, IA5 A 


/'PR^^,.PR. 


\_^-^-*- -*-2/2^-^''- -"-S 


\ -"-2/2^ V ■■-2/2 


-NHC(0)NH- 


VTTT TV V 
V ill, lA, A 


rPR«^,^PR^ 


-fPTTo'loPHo 

V,^-^ •^2/2^-'^-'--'-3 


\^'-*-2J2^\ •'•2/2 


-NHC(0)NH- 


\mj TV V 

Vlll, lA, A 


/'PR ^ «PR^ 


-fPR-^VPH, 


V ^27 2^ V J^272 


-NHCrO'lNH- 

X ^ XXV-^l V-r IX T XX 


AT-TTT TV V 
V 111, lA, A 


/'PR^'i^PR=PR/'PR«^^PR^ 


-^^xx2y2^-"^3 


V -■-2/2^ \ ^■'^ -'•2 /2 


-NH:C(0)NH- 


TV V 
V 111, lA, A 


/'PR PR=PR/'PR«^-PR-, 


-fPR^^'^PR^ 
•*\^ ^XX2/2^— -*-3 


V ^-•^ ^27 2^ I. ''-'X X2 7 2 


-NHC(0'lNH- 

XtXXV-^\ /X tXX 


VTTT TV V 
V 111, lA, A 


J PR-^ ^fPR^ PR=PR'i n f PRo^ ^ PR-, 

-^V_^n2/6V.^-*^2^-'nL V-^Xx^2v^-*^2/4^-*^3 


~ ( 0^112) 2 ^-^Hs 


V ^-i- J-2/2^ \ -'•27 2 


-NHC(0)NH- 


VTTT TV V 
Vlll, IA5 A 


-<'PR,^^/'PR^PR=PTTVPHoPH^ 

— ^^xx2/6^^\^xl2^H *>_^Xi^3V_^xx2'^xx3 


-rPHo'ioCH^ 


y v^x x2/2^ V^-'-*'2/2 


-NHCfO^NH- 


VTTT TV V 

Vlll, lA, A 


-rPR^'i^/'PR^PR=PH^.rPR^^ .PHo 

-^V-^xX2^2v^-'^2^-^ ^-inLMv^ 2/4^-'--*-3 


\^K^±x2J2^-^-'-3 


-(CH',\0(CH.',\- 
\^xx2j2^\^^-'-2/2 


-1SIHC(0)NH- 


VTTT TV V 

V ill, lA, -A 


-/'PR^'^^^PR, 


-CH',OCH':>CH-j 


\ ^2/2^\ •'•272 


-NHC(0)NH- 


VTTT TV V 
V 1x1, i-Aj .ys. 


-{'PR^^,oPRo 

-V^xx2;i2^J^3 


-CHiOCHoCHo 


^v>'XX2y2^\^-*-^2/2 


-NHC(0)NH- 


VTTT TV V 


.rPRo^.^PR, 


-CHoOCHoCH^ 




-NHC(0)NH- 


VTTT TV V 


-fPR^^i^PR-, 


v^x X2V-'^-'-'- -'^2 'XX3 


V ^-"^ X2/Z^ V ^-"^ -"•2/2 


-NHC(0)NH- 


VTTT TV V 

Vlllj IA5 A 


-/"PR^^.oPR, 


v-fX x2 wA X2^-*- •'•3 


\y^*-*-2)2r^\^*--*-2.} 2. 


-NHC(0)NH- 


VTTT TV V 
Vlll, IA5 A 


PRn^^R=PR^'PR-»'^ ePHr* 


v^x X2^<^^^x x2 vyxx3 


\^ v^x x2/2^ V 27 2 


-NHC(0)NH- 


VTTT TV V 

V 111, l-Aw, -A 


-/'PR^^-,PR=PR/'PRo^^PRo 


-PHnOCH^CH^ 


\^-^xx2/2^-'V 272 


-NHC(0)NH- 


VTTT TV V 
V ill, lA, A 


PR^^^/^PR^PR^PR^^fPR^"! ^PHo 
•'\K^Xj,2)6\.^^2^^ ^il/2V.^-^2^4^-"'3 


•* v^x X2'>"' ^'X X2 X2 


\ "X X2 7 2^-^ \ ^-^•'- -••27 2 


-NHCCOINH- 

X x\^i yx ^ X X 


VTTT TV V 
Vlll, lA, A 


rPR«'^^/'PR«PR=PR^, PH^PRi 


-PRoOPHoCHct 

V_^XX2'^ »wX X2 y~^x X3 


V, ^x X272^ v ^■■- -•■272 


-NHC(0)NH- 


\/TTT TV V 
Vlll, lA, A 


-/^PR^"^ PRo PR=PTT^ J, CCT^^^aCR-, 
-^v_^Xj.2^2v^-*^2^-tx V-/Xl^4^v-'XX2^4^-'--*-3 


-PHnOPHoCHo 

~ v_xX X2 V-/ v^'X X2 ^x X3 


V ^-•-'-272^ V ^■■"'•272 


-NHC(0)NH- 


VIII, DC, X 


— { ( . f~i oil nC jXXo 


-(CH^)20CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)i2CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)l4CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)i6CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, DC, X 


-(CH2)i8CH3 


-(CH2)20CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, DC, X 


-(CH2)7CH-CH(CH2)5CH3 




-(CH2)20(CH2)2- 


-NHC(0)NH- 
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VTTT ly: "5r 


"V.^xi277V-^xx ^^XX\^^XX2^ 7^-^x13 


/'PR ^ OPR-. 


/'pR«^^n/'pR«^« 

-i^^^£l2j2^l*^-ti2j2- 


"NTRP/'/^M^TR 


VTTT T^ "JT 


'-\\^JCX2j6\^^2^^ V-'Xi v^xx2/4*^^3 


Ud^r.\ OPR., 


/'pR«^-,o/'PR«^« 


T^TRP/TiMMW 


VTTT T^ X 


^rPTT^PTT=PK^. PR^PTT. 
-^V^xx2^5^v-'11.2^JnL \_^xx^3V_-'XX2V^JX3 


-/'PR^'^^nPR., 


V^il2 j2^l ^ri2)2- 


-TSJRP/'OMSJR 
-i>ixx\^^wyi>(x:i- 


VTTT lY^ 

V XXX, XW, -A. 


-/'PR^^^/'PR«PR=PR^ ./'PR^^ .PR-, 


-/'PR«^^^PR« 


V*-^-tl2j2'-'l*-'-tl2/2- 


TsIRP/'OMSTR 

-IN XjL^^ KJjxS xx- 


VTTT TV IT 


-/■pR^^^^PR^ 


-/'PR^^-,PR<, 
"V^-ri2j3^ii3 


-/'PR«^«0/'PR«^«- 
V^^2j2^l*-'^2;2~ 


-TMRP/'Pi^'MR 


VTTT TV V 
V xxXj xw, yv 


/"PR^^^^PR., 


rPR ^ PR 


/'PR ^ n/'PR 

~ JnL2 ^ 2 ^ V *-'i^2 j 2 


TsJRP/'/^MsJR 

-IN XH^^VJ ^iNxl- 


VTTT TV V 
V XXX, xyv.5 J\. 


-/^PR^^. ^PR^ 
-V.V^xx2^ 14^x13 


-/'PR^^^PR,^ 


PR«^ « 0/'PR«^ « 


'KrRP/'OMSJR 


VTTT TV V 

V 111, l-A., -A. 


_/'PR,.^,^PR^ 


/'PR ^ PR 


/"PR ^ P/'PR 


TsTRP/'/^^'NrR 


VITI IX X 


-(CH2) 18CH3 


-/'pR-VpR- 
^v^xa.2^3^xa3 


-fPRo'ioO/'PRo'io- 


-TsJRP/'n'k'NrR- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)5CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)7CH=CH(CH2)7CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(0)KH- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)2(CH2)4CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


VIII, IX, X 


-(CH2)6(CH2CH=CH)3CH2CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


-NHC(0)NH- 


vm, IX, X 


-(CH2)2(CH2CH=CH)4(CH2)4CH3 


-(CH2)3CH3 


-(CH2)20(CH2)2- 


->ffi[C(0)]sna- 



Example 5 

Immiitiizations 

5 C57BL/6 mice were immunized with conjugate (1 mg ovalbumin and 

200 jag IRM) in 200 phosphate buffered saline (PBS) either subcutaneously or 
intraperitoneally. Control mice were immunized with 1 mg ovalbumin in 200 jliI 
PBS. For analysis of primary responses, mice were sacrificed 5-7 days after 
immunization. For analysis of secondary responses, the mice were boosted 7-15 

10 days after the initial immunization and sacrificed 5-7 days later. Unless 
otherwise indicated, lymph nodes were harvested from mice immunized 
subcutaneously for analysis and spleen cells were harvested from mice 
immunized intraperitoneally for analysis. 

A stock IRM solution of iV-(2-{2-[4-amino-2-(2-methoxyethyl)-lJy- 

15 imidazo[455-c]quinolin-l-yl]ethoxy}ethyl)hexadecanamide was prepared by 
dissolving it in DMSO to a concentration of 10 mg/ml. Ovalbumin was 
dissolved in PBS to a concentration of 50 mg/ml. Fifty of the stock IRM 
solution was added to 150 \il of PBS and then mixed by vortexing. Fifty |xl of 
the ovalbumin was added to the stock IRM solution and mixed by vortexing. A 

20 cloudy colloidal suspension of IRM and ovalbxraiin resulted. 

Mice were immunized on Day 0 subcutaneously as described above with 
either (a) ovalbximin alone, or (b) 50 jil of the colloidal suspension of ovalbumin 
and the IRM. On Day 6, draining lymph nodes were removed, homogenized, 
and stained with the H-2KVsIINFEKL tetramer to identify ovalbumin-specijBic T 
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cells. Figure 1 shows flow cytometry data from a control mouse immunized with 
ovalbumin alone; Figures 2 and 3 show data from two different mice that were 
immunized with the colloidal suspension. 

5 Reagents 

Ovalbumin was obtained from Sigma Chemical Company (St. Louis, 
MO). Tetramers of the MHC class I molecule H-2K^ bound to the dominant 
ovalbumin peptide SIESfFEKL were produced as described in Kedl et ah, J Exp 
Med, 7^2:1105-13 (2000). 

10 

Compounds of the invention were found to induce, and certain 
compounds may inhibit, cytokine biosynthesis when tested using the methods 
described below. The compounds of Examples 1-4 induced both interferon and 
tumor necrosis factor when tested using the "Cytokine Induction in Human 
1 5 Cells" assay described below. 



CYTOKINE INDUCTION IN HUMAN CELLS 
An in vitro human blood cell system is used to assess cytokine induction. 
Activity is based on the measurement of interferon-a and tumor necrosis factor-a 
20 (IFN-a and TNF-a, respectively) secreted into culture media as described by 
Testerman et. al. in "Cytokine Induction by the Inamunomodulators hniquimod 
and 5-27609'% Journal of Leukocyte Biology, 58, 365-372 (September, 1995). 

Blood Cell Preparation for Culture 

25 Whole blood from healthy hmnan donors is collected by venipuncture 

into EDTA vacutainer tubes. Peripheral blood mononuclear cells (PBMC) are 
separated from whole blood by density gradient centrifugation using 
HISTOPAQUE-1077. Blood is diluted 1:1 with Dulbecco's Phosphate Buffered 
Saline (DPBS) or Hank's Balanced Salts Solution (HBSS). The PBMC layer is 

30 collected and washed twice with DPBS or HBSS and resuspended at 4 x 10^ 
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat 
bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson 
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Labware, Lincoln Park, NJ) containiag an equal volume of RPMI complete 
media containing test compoimd. 

Compoimd Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The 
DMSO concentration should not exceed a final concentration of 1% for addition 
to the culture wells. The compounds are generally tested at concentrations 
ranging firom 30-0.014 micromolar (|J.M). 

Incubation 

The solution of test compound is added at 60 |liM to the first well 
containing RPMI complete and serial 3 fold dilutions are made in the wells. The 
PBMC suspension is then added to the wells in an equal volume, bringing the 
test compound concentrations to the desired range (30-0.014 \iM). The fmal 
concentration of PBMC suspension is 2 x 10^ cells/mL. The plates are covered 
with sterile plastic lids, mixed gently and then incubated for 18 to 24 hours at 
37°C in a 5% carbon dioxide atmosphere. 

Separation 

Following incubation the plates are centriftiged for 10 minutes at 1000 
rpm (approximately 200 x g) at 4°C. The cell-firee culture supernatant is 
removed with a sterile polypropylene pipet and transferred to sterile 
polypropylene tubes. Samples are maintained at -SO^'C to -TO^'C until analysis. 
The samples are analyzed for IFN-a by ELIS A and for TNF-a by ELISA or 
IGEN Assay. 

DFN-a and TNF-a Analysis by ELISA 

IFN-a concentration is determined by ELISA using a Himian Multi- 
Species kit from PEL Biomedical Laboratories, New Brunswick, NJ. Results are 
expressed in pg/mL. 

TNF-a concentration is determined using ELISA kits available from 

Biosource Ihtemational, Camarillo, CA. Alternately, the TNF-a concentration 

can be determined by ORIGEN M-Series Immimoassay and read on an IGEN M- 
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8 analyzer jfrom IGEN Intemational, Gaithersburg, MD. The immunoassay uses 
a human TNF-a capture and detection antibody pair from Biosoiirce 
International, Camarillo, CA. Results are expressed in pg/mL. 

5 CYTOKINE INHIBmON IN MOUSE CELLS 

The mouse macrophage cell line Raw 264.7 is used to assess the abiUty 
of compounds to inhibit tumor necrosis factor-a (TNF-a) production upon 
stimulation by lipopolysaccharide (LPS), 

10 Single Concentration Assay: 

Blood Cell Preparation for Culture 

Raw cells (ATCC) are harvested by gentle scraping and then counted. 
The cell suspension is brought to 3 x 10^ cells/mL in RPMI with 10 % fetal 
bovine serum (FBS). Cell suspension (100 pL) is added to 96-well flat bottom 

15 sterile tissues culture plates (Becton Dickinson Labware, Lincoln Park, NJ). The 
final concentration of cells is 3 x 10"^ cells/well. The plates are incubated for 3 
hours. Prior to the addition of test compound the medium is replaced with 
colorless RPMI medium with 3 % FBS. 



20 Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The 
DMSO concentration should not exceed a final concentration of 1% for addition 
to the culture wells. Compounds are tested at SjiM. LPS (Lipopolysaccaride 
from Salmonella iyphimurium, Sigma- Aldrich) is diluted with colorless RPMI to 

25 the EC70 concentration as measured by a dose response assay. 

Incubation 

A solution of test compound (Ijul) is added to each well. The plates are 
mixed on a microtiter plate shaker for 1 minute and then placed in an incubator. 
30 Twenty minutes later the solution of LPS (1 \xL, EC70 concentration --10 ng/ml) 
is added and the plates are mixed for 1 minute on a shaker. The plates are 
incubated for 1 8 to 24 hours at 37 °C in a 5 % carbon dioxide atmosphere. 
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TNF-a Analysis 

Following the incubation the supernatant is removed with a pipet. TNF-a 
concentration is determined by ELIS A using a mouse TNF- a kit (from 
Biosource Intemational, Camarillo, CA). Results are expressed in pg/mL. TNF- 
5 a expression upon LPS stimulation alone is considered a 100% response. 

Dose Response Assay: 

Blood Cell Preparation for Culture 

10 Raw cells (ATCC) are harvested by gentle scraping and then counted. 

The cell suspension is brought to 4 x 10^ cells/mL in RPMI with 10 % FBS. Cell 
suspension (250 p^L) is added to 48-well flat bottom sterile tissues culture plates 
(Costar, Cambridge, MA). The final concentration of cells is 1 x 10^ cells/well. 
The plates are incubated for 3 hours. Prior to the addition of test compound the 

15 mediimi is replaced with colorless RPMI medium with 3 % FBS. 

Compound Preparation 

The compounds are solubilized in dimetiiyl sulfoxide (DMSO). The 
DMSO concentration should not exceed a jSnal concentration of 1% for addition 
20 to the culture wells. Compounds are tested at 0.03, 0.1, 0.3, 1, 3, 5 and 10 jiM. 
LPS (Lipopolysaccaride from Salmonella typhimurium, Sigma-Aldrich) is 
diluted with colorless RPMI to the EC70 concentration as measured by dose 
response assay. 

25 Incubation 

A solution of test compoimd (200 \\\) is added to each well. The plates 
are mixed on a microtiter plate shaker for 1 minute and then placed in an 
incubator. Twenty minutes later the solution of LPS (200 jiL, EC70 concentration 
approximately 10 ng/ml) is added and the plates are mixed for 1 minute on a 

30 shaker. The plates are incubated for 18 to 24 hours at 37 ^'C in a 5 % carbon 
dioxide atmosphere. 
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TNF-a Analysis 

Following the incubation the supernatant is removed with a pipet. TNF-a 
concentration is determined by ELIS A using a mouse TNF- a kit (from 
Biosource Intemational, Camarillo, CA). Results are expressed in pg/mL. TNF- 
5 a expression upon LPS stimulation alone is considered a 100% response. 

The complete disclosures of the patents, patent documents, and 
publications cited herein are incorporated by reference in their entirety as if each 
were individually incorporated. The present invention has been described with 

10 reference to several embodiments thereof. The foregoing illustrative 

embodiments and examples have been provided for clarity of understanding 
only, and no unnecessary limitations are to be understood therefrom. It will be 
apparent to those skilled in the art that many changes can be made to the 
described embodiments without departing from the spirit and scope of the 

15 invention. Thus, the scope of the invention is intended to be limited only by the 
claims that follow. 
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WHAT IS CLAIMED IS: 

1 . A compound of the following Fonnula I: 




I 

wherein: 

Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri-i, or 
alkynylene-L-Ri_i, wherein: 

the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups; 
L is a bond or a functional hnkdng group; and 
Ri-i is a linear or branched aliphatic group having at least 
1 1 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds; 
R" is hydrogen or a non-interfering substituent; 

Ra and Rb are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
alkyl 
alkenyl, 
alkoxy, 
aUcylthio, and 
-N(R3)2; 

or when taken together, Ra and Rb form a fused aryl ring or heteroaryl 
ring containing one heteroatom or a fused 5- to 7-membered saturated ring, 
optionally containing one heteroatom, wherein the heteroatom is selected from 
the group consisting of N and S, and wherein the aryl, heteroaryl, or 5- to 7- 
membered saturated ring is unsubstituted or substituted by one or more non- 
interfering substituents; and 
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each R3 is independently selected from the group consisting of hydrogen 
and alkyl; 

with the proviso that when L is -NH-S(0)2- and Ra and Rb join to form 
an imsubstituted benzene ring, Ri.i is a linear or branched aliphatic group having 
5 greater than 16 carbon atoms, optionally including one or more unsaturated 

carbon-carbon bonds; and with the further proviso that when L is -]SIH-C(0)- and 
Ra and Rb join to form an imsubstituted pyridine ring, Ri-i is a linear or 
branched aliphatic group having greater than 1 1 carbon atoms, optionally 
including one or more unsaturated carbon-carbon bonds; 
10 or a phaxmaceutically acceptable salt thereof. 

2. The compound or salt of claim 1 wherein when taken together, Ra and 
Rb form a fused 5- to 7-membered saturated ring, optionally containing one 
heteroatom selected from the group consisting of N and S, and imsubstituted or 
1 5 substituted by one or more substituents selected from the group consisting of: 

halogen, 

hydroxy, 

alkyl, 

aUcenyl, 

20 haloalkyl, 

alkoxy, 
alkylthio, and 

-N(R3)2. 



25 3. The compound or salt of claim 1 wherein Ra and Rb are each 
independently selected from the group consisting of: 
hydrogen, 
halogen, 
alkyl, 

30 alkenyl. 
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alkoxy, 
alkylthio and 

-N(R3)2. 

4. The compound or salt of claim 1 wherein Ra and Rb form a fused aryl or 
heteroaryl ring. 

5. The compound or salt of claim 1 wherein Ra and Rb form a fused 5- to 7- 
membered saturated ring. 

6. The compoimd or salt of claim 1 wherein when taken together, Ra and 
Rb fomi a fused aryl ring or heteroaryl ring containing one heteroatom selected 
from the group consisting of N and S wherein the aryl or heteroaryl ring is 
unsubstituted or substituted by one or more R groups; 

or when taken together, Ra and Rb form a fused 5- to 7-membered 
saturated ring, optionally containing one heteroatom selected from the group 
consisting of N and S, and unsubstituted or substituted by one or more R groups; 
each R is independently selected from the group consisting of 

halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 

alkoxy, 

alkylthio, and 

-N(R3)2. 

7. The compound or salt of claim 6 wherein Ra and Rb fomi a fused 
benzene ring which is unsubstituted. 

8. The compound or salt of claim 6 wherein Ra and Rb form a fused 
pyridine ring which is unsubstituted. 
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9. The compound or salt of any one of claims 1 through 8 wherein R" is 
selected from the group consisting of: 

hydrogen; 

alkyl; 

5 alkenyl; 

aryl; 

heteroaryl; 
heterocyclyl; 
alkylene-Y-alkyl; 
1 0 alkylene- Y- alkenyl; 

alkylene-Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

15 halogen; 

-N(R4)2; 

.C(0)-Ci.ioalkyl; 

-C(0)-0-Ci-ioalkyl; 

-Ns; 

20 aryl; 

heteroaryl; 
heterocyclyl; 
-C(0)-aryl; and 
-C(0)-heteroaryl; 

25 wherein: Y is -O- or ~S(0)o.2-; and each R4 is independently selected from the 
group consisting of hydrogen, Ci-ioalkyl, and C2-ioalkenyl. 



10. The compoimd or salt of any one of claims 1 through 9 wherein L is a 
bond or a functional linking group selected from the group consisting of 
30 -NH-S(0)2-, -NH-C(O)-, -NH~C(S)-, -NH-S(0)2-NR3-, -NH-C(0)-NR3-, 
-NH-C(S)-NR3-, -NH-C(0)-0-, -0-, -S-, and -S(0)2-. 
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1 1 . The compound or salt of claim 10 wherein L is a bond or a functional 
linkmg group selected from the group consisting of -NH-C(0)-5 -NH-S(0)2-, and 
-NH-C(0)-N(R3)-. 

12. The compound or salt of any one of claims 1 through 1 1 wherein Ri-i is a 
linear or branched aliphatic group having 1 1-20 carbon atoms, optionally 
including one or more unsaturated carbon-carbon bonds. 

13. The compound or salt of claim 12 wherein Ri-i is a linear or branched 
aliphatic group having 12-20 carbon atoms, optionally including one or more 
unsaturated carbon-carbon bonds. 

14. The compoimd or salt of claim 13 wherein Rj-i is a straight chain 
Ci2-C2oalkyl. 

15. A compound of the following Formula H: 




NK 



n 



wherein: 



Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri-u or 



alkynylene-L-Ri-i, wherein: 



the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups; 



L is a bond or a functional linking group selected from the 
group consisting of -NH-S(0)2-, -NH-C(0)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -.NH-C(0)-NR3-, -NH-C(S)-NR3-, 
-NH-C(0)-0-, -0-, -S-, and -S(0)2S and 
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Ri-1 is a linear or branched aliphatic group having at least 
11 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds; 
R2 is selected from the group consisting of: 
5 hydrogen; 

alkyl; 

alkenyl; 

aryl; 

heteroaryl; 
10 heterocyclyl; 

alkylene-Y-alkyl; 
aUcylene-Y- alkenyl; 
alkylene-Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
15 from the group consisting of: 

-OH; 

halogen; 

-N(R4)2; 

-C(0)-Ci.ioalkyl; 
20 -C(0)-0-Ci.ioalkyl; 

-N3; 
aryl; 

heteroaryl; 
heterocyclyl; 
25 -C(0)-aryl; and 

-C(0)-heteroaryl; 

wherein: Y is -O- or -S(0)o-2-; and each R4 is 
independently selected from the group consisting of hydrogen, 
Ci-ioalkyl, and C2-ioalkenyl; 
30 Ra and Rb are each independently selected from the group consisting of: 

hydrogen, 
halogen, 
alkyl, 
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alkenyl, 
alkoxy, 
alkylthio, and 
-N(R3)2; 

5 or when taken together, Ra and Rb form a fused aryl ring or heteroaryl 

ring containing one heteroatom wherein the aryl or heteroaryl ring is 
unsubstituted or substituted by one or more R groups; or when taken together, Ra 
and Rb form a fused 5- to 7-membered saturated ring, optionally containing one 
heteroatom selected from the group consisting of N and S, and unsubstituted or 
10 substituted by one or more R groups; wherein R is selected from the group 
consisting of 

halogen, 
hydroxy, 
alkyl, 
alkenyl, 
haloalkyl, 
alkoxy, 
alkylthio, and 

-N(R3)2. 

and 

R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -NH-S(02)- and Ra and Rb join to form an 
unsubstituted benzene ring, Rm is a linear or branched aliphatic group having at 
least 16 carbon atoms, optionally including one or more unsaturated carbon- 
carbon bonds; and with the further proviso that when L is -NH-C(O)- and Ra and 
Rb join to form an imsubstituted pyridine ring, Rui is a linear or branched 
aliphatic group having greater than 1 1 carbon atoms, optionally including one or 
more unsaturated carbon-carbon bonds; 
or a pharmaceutically acceptable salt thereof. 

16. The compound or salt of claim 15 wherein Ri has the formula 
alkylene-L-Ri-i and the alkylene is optionally interrupted with one -O- group. 
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1 7. The compound or salt of claim 16 wherein Ri has the formula 
Ci-salkylene-L-Ri-i and the Ci-salkylene is optionally interrupted with one -O- 
group. 

5 18. The compound or salt of claim 1 5 wherein R2 is selected from the group 
consisting of hydrogen, alkyl, and alkylene-O-alkyl. 

19. A compound of the following Formula IE: 




n 

wherein: 

Ri has the formula alkylene-L-Ri_i, alkenylene-L-Ri^i, or 
alkynylene-L-Ri-i, wherein: 

the alkylene, aUcenylene, and alkynylene groups are 
optionally intemipted with one or more -O- groups; 

L is a bond or a functional linking group selected from the 
group consisting of -NH-S(0)2-, -lslH-C(O)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH-C(S)-NR3-, 
-NH-C(0)-0-, -0-, -S-, and -S(0)2-; and 

Ri-i is a linear or branched aliphatic group having at least 
1 1 carbon atoms, optionally including one or more tmsaturated 
carbon-carbon bonds; 
R2 is selected from the group consisting of: 
hydrogen; 
alkyl; 
alkenyl; 
aryl; 

heteroaryl; 
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heterocyclyl; 
alkylene-Y-alkyl; 
alkylene-Y- alkenyl; 
alkylene-Y-aryl; and 

5 alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 

halogen; 
-N(R4)2; 

10 -C(0)-Ci_ioalkyl; 

-C(0)-0-Ci.ioalkyl; 

-N3; 

aryl; 

heteroaryl; 

15 heterocyclyl; 

-C(0)-aryl; and 
-C(0)-heteroaryl; 

wherein: Y is -O- or -S(0)o-2-; and each R4 is 
independently selected from the group consisting of hydrogen, 
20 Ci^ioalkyl, and C2-ioalkenyl; 

Ra and Rb are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
alkyl, 

25 alkenyl, 

alkoxy, 
alkylthio, and 
-N(R3)2; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
30 or a pharmaceutically acceptable salt thereof. 

20. A compound of the following Formula HI: 
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m 

wherein: 

Ri has the foraiula alkylene-L-Ri-i, alkenylene-L-Ri.i, or 
5 alkynylene-L-Ri_i, wherein: 

the alkylene, alkenylene, and alkynylene groups are 
optionally interrupted with one or more -O- groups; 

L is a bond or a fimctional Unking group selected from the 
group consisting of -NH-S(0)2-, -NH-C(O)-, -NH-C(S)-, 
10 -NH-S(0)2-]SIR3-, -NH-C(0)-NR3-, -NH-C(S)-NR3-, 

-]SIH-C(0)-0-, -0-, -S-, and -S(0)2S and 

Ri-i is a Unear or branched aliphatic group having at least 
1 1 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds; 
15 R is selected from the group consisting of 

halogen, 
hydroxy, 
alkyl, 
alkenyl, 

20 haloalkyl, 

alkoxy, 
alkylthio, and 

-N(R3)2; 
n is 0 to 4; 

25 Ra is selected from the group consisting of: 

hydrogen; 
alkyl; 
alkenyl; 
aryl; 

30 heteroaryl; 
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heterocyclyl; 
alkylene-Y-alkyl; 
alkylene-Y- alkenyl; 
alkylene-Y-aryl; and 

5 alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 

halogen; 
-N(R4)2; 

10 -C(0>Ci_ioalkyl; 

-.C(0)-0-Ci.ioalkyl; 

aryl; 

heteroaryl; 

15 heterocyclyl; 

-C(0)-aryl; and 
-C(0)-heteroaryl; 
Yis -O- or"-S(0)o-2S 

each R4 is independently selected from the group consisting of hydrogen, 
20 Ci-ioalkyl, and C2-ioalkenyl; and 

R3 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that when L is -NH-S(02)-, and n is 0, Ri-i is a linear or 
branched aliphatic group having at least 16 carbon atoms, optionally including 
one or more unsaturated carbon-carbon bonds; 
25 or a phannaceutically acceptable salt thereof. 

21 . The compound or salt of claim 20 wherein n is 0. 

22. A compound selected from the group consisting of the following 
30 Formulas IV, V, VI, and VH: 
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VI 



vn 



wherein: 

Ri has the formula alkylene-L-Ri-i, alkenylene-L-Ri-i, or 
alkynylene-L-Ri^i, wherein: 

the alkylene, alkenylene, and alkynylene groups are 
10 optionally interrupted with one or more -O- groups; 

L is a bond or a functional Unking group selected from the 
group consisting of -NH-S(0)2-, -NH-C(O)-, -NH-C(S)-, 
-NH-S(0)2-NR3-, -NH-C(0)-NR3-, -NH-.C(S)-NR3-, 
-NH-C(0)-0-, -0-, -S-, and -S(0)2S and 
15 Ri-i is a linear or branched aliphatic group having at least 

1 1 carbon atoms, optionally including one or more unsaturated 
carbon-carbon bonds; 
R is selected from the group consisting of 
halogen, 

20 hydroxy, 

alkyl, 
alkenyl, 
haloalkyl, 
alkoxy, 

25 alkylthio, and 

-N(R3)2; 
n is 0 or 1; 
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R2 is selected firom the group consisting of: 
hydrogen; 
alkyl; 
alkenyl; 
5 aryl; 

heteroaryl; 
heterocyclyl; 
alkylene-Y-alkyl; 
alkylene-Y- alkenyl; 
10 alkylene-Y-aryl; and 

alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 
halogen; 

15 -N(R4)2; 

-C(0)-Ci-ioalkyl; 
-C(0>0-Ci.ioalkyl; 

-N3; 
aryl; 

20 heteroaryl; 

heterocyclyl; 
-C(0)-.aryl; and 
-C(0)-heteroaryl; 
Yis-0-or-S(0)o-2-; 

25 each R4 is independently selected from the group consisting of hydrogen, 

Ci-ioalkyl, and C2.ioalkenyl; and 

R3 is selected from the group consisting of hydrogen and alkyl; 

with the proviso that when L is -NH-C(0)-5 and n is 0, Ri-i is a linear or 

branched aliphatic group having at least 12 carbon atoms, optionally including 
30 one or more unsaturated carbon-carbon bonds; 

or a pharmaceutically acceptable salt thereof. 

23. The compound or salt of claim 22 wherein n is 0. 
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24. A pharmaceutical composition comprising a therapeutically effective 
amount of a compound or salt of any one of claims 1 through 23 in combination 
with a pharmaceutically acceptable carrier. 

5 

25. A method of inducing cytokine biosynthesis in an animal comprising 
administering an effective amount of a compound or salt of any one of claims 1 
through 23 to the animal. 

10 26. A method of treating a viral disease in an animal comprising 

administering a therapeutically effective amoimt of a compoimd or salt of any 
one of claims 1 through 23 to the animal. 

27. A method of treating a neoplastic disease in an animal comprising 

1 5 administering a therapeutically effective amount of a compound or salt of any 
one of claims 1 through 23 to the animal. 

28. A method of vaccinating an animal comprising administering an effecive 
amount of a compound or salt of any one of claims 1 through 23 to the animal as 

20 a vaccine adjuvant. 

29. A method of vaccinating an animal comprising administering an effecive 
amount of JV-(2- {2-[4-aniino--2--(2-methoxyethyl)-l/f-imidazo[4,5-c]quinolin-l- 
yl]ethoxy}ethyl)hexadecanamide to the animal as a vaccine adjuvant. 

25 

30. A method of vaccinating an animal comprising administering an effecive 
amount of A^-(2- {2-[4-amino-2-(2-.methoxyethyl)-li?'-imidazo[4,5-c]quinolin-l- 
yl]ethoxy}ethyl)octadecanamide to the animal as a vaccine adjuvant. 

30 31. A method of vaccinating an animal comprising administering an effecive 
amount of iV-(2- {2-[4-aimno-2-(2-methoxyethyl)-li^-imidazo[4,5-c]quinolin--l- 
yl]ethoxy}ethyl)dodecanamide to the animal as a vaccine adjuvant. 
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32. A method of vaccinating an animal comprising administering an effecive 
amoimt of A^-(2~ {2-[4-amino-2-(2-methoxyethyl)~li/-imidazo[4,5-c]quinolin--l- 
yl]ethoxy}ethyl)tetradecanamide to the animal as a vaccine adjuvant. 
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H-2K'^/SIINFEKL tetramer 

FT<i. 1 




10° 10'' 10^ 10^ 10^ 
H-2K^/SIINFEKL tetramer 
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